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(57) Abstract: The use of sensory G protein-coupled receptors that recognize chemical sensanls, particularly those involving ol- 
^ factor)' and taste receptors; polypeptide fragments and mutants thereof: classes of such receptors; polynucleotides encoding such 
^ receptors, fragments and mutants thereof, and representatives of receptor classes; genetic vectors including such polynucleotides; 
2 and cells and non human organisms engineered to express such receptor complexes, fragments and mutants of an olfactory or taste 

receptor, and representatives of receptor classes to simulate sensory perception of odorants and tastanls is described. The use of such 
Q products as a biosensor or a components thereof to detect, identify, measure, or othenvise process the event of binding between the 

receptor and its cognate ligand {i.e., chemical sensant) is also described. The invention has application, for example, in the design 
^ and formulation of odorant and tastant compositions. 
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RECEPT0RFINGERPRINI1NG,SENS0RYPERCEPTI0N,AND 
BIOSENSORS OF CHEMICAL SENSANTS 

Cross Reference to Related AppUcation 

TWs appHcauon >s related to U.S. Provisional Serial No. 60/213,812, filed 
Jutte 22, 2000, and U.S. Senal No. 09/804.291. filed March 13. 2001, which are 
incorporated by reference in .their entirety. 

Background of the Invention 



pip]H nfthp. Invention 

The >„ve„tio„ relates to the use of sensoty G protein-coupled receptor 
co,nplc.es that recognUe chentica, sensants, parUcuWy those involving enactor, and 
taste receptors; po.ypep-«de ,ragn>en.s and ntutants thereof; classes of such receptors; 
,5 polynucleoaaes encoding such receptors, fragments and mutants the^of, a^d 

representatives of ^eptor classes; geneUc vectors includtng such pol,„uc,eo«des; 
and cells and non-human organisms engine«ed to express such receptor complexes 
fragments ^dmutants of an Olfactory or taste receptor,andrepresentat.ves of receptor 

Classes to simulate sensoty perception of odorants and tastants. The invention also 
20 relates to the use of such products as a hiosensor or component thereof to detect, to 

and its cognate hgand (U.. chemical sensant)^ ^e invention has appltcauon. for 
example, in the design and formu-lation of odor^t and tastant composittons. 

25 nftscri ption o ^ Related Art 

The olfactory and taste systetns provide sensory infonnation about the 
chemical environ-ment^ Olfactory ..ceptors and taste receptors ,.cog„.^e. ^ 
respectively, "odorants" aud "tastants," collectively ,.fen«l to as "sensants or 

30 that substantially binds to sensory teceptors wtth a ligand-bind.ng site of a smgle 
amino acid se,uence. Olfactoty and taste receptors belong to the supetfamtly of 
seven-transmembrane ^anyl nucleotide-binding proteins: such receptors are. 
however, also recognized as distinct families, or sub-genuses, of olfactory or taste 
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receptors (see Raming Nature 361:353, 1993). These receptors control diverse 
physiological functions such as media-ting signahng from an external chemical 
stimulus across the membrane contaming the receptor mto a cell, endocrine function, 
exocrine function, heart rate, lipolysis, and carbohydrate metabolism. Thus, the 
5 dissection of these diverse functions into component signals is needed. 

But the complexities of sensory perception of chemical sensants prevent easy 
translation of the olfaction and taste systems to a machine sensor. For example. U.S. 
Patent Nos. 5.675,070; 5,918,257; 5,928,609; and 6,085,576 disclose machine sensors 
that use various chemistries, but they do not take advantage of the specificity of 
10 olfactory and taste receptors for their cognate ligands to produce a biosensor. 

WO 00/15269 discloses methods and apparatus for odor reproduction. The 
total affinities of a specific odorant with a group of receptors was called the affinity 
fingerprint of the odorant. This odorant fingerprint was represented by a vector of 
affinity values. It was proposed to repro-duce an arbitrary odor by inputting its sensed 
15 odorant fingerprint into a device, which has a palate of predetemiined odorants and 
produces a composite odor usmg predetermined odorant finger-prints by minimizing 
the difference between vectors representing the sensed odorant fingerprint and the 
predetermined odorant fingerprints. This reference, however, does not teach or 
suggest the human olfactory receptors disclosed herein. 
20 WO 00/70343 discloses biosensors and sense repUcation systems using G- 

protein coupled receptors (GPCR). It was proposed to mimic the response of the G- 
protein signal transduction system by detecting the affinity of a stimulus to a plurality 
of GPCR, codifying such information into electronic signals, and reproducing the 
stimulus by converting the codified information into a combination of stimulant 
25 entities. But this reference also does not teach or suggest the human olfactory 

receptors disclosed herein. 

WO 01/27158 discloses olfactory receptors and their use to determine the 
correspondence between individual odorant receptors and particular odors. It was 
proposed that the interactions between an odor and olfactory receptors can be used to 
30 represent the odor and to re-create it. This reference, however, does not teach or 
suggest the human olfactory receptors disclosed herein. 

Dissecting the fiinction of sensory receptors by binding sensory receptors of a 
clone of cells expressing a single sensory receptor gene, fragmentation of sensory 
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receptors to provide ligand-binding or signal-transducing domains thereof, and 
construction of fusion sensory recep-tor proteins will separate the diverse 
physiological fianctions associated with sensory perception at the level of ligand- 
receptor binding. Furthermore, novel "primary sensants" that are identified and 
5 isolated by the methods described herein may be used to further define the function of 
the cognate sensory receptor by uniquely enhancing or, in the alternative, blocking 
stimulation of sensory receptors with a single ligand-binding domain. 

The present invention addresses the need for better understanding of these 
Ugand-receptor interactions by using a large set of identified sensory receptors. Even 
10 if the receptor set used is incomplete (i.e., a partial set of all sensory receptors encoded 
in the genome), a large number of sensants will be detected. Moreover, redundancy in 
the chemical structures recognized by the sensory receptors or combinatorial 
processing of signals from different sensory receptors would allow broad coverage of 
chemically diverse sensants (e.g., by selection of a representative class of sensory 
15 receptors). Also provided are, inter alia, methods for utilizing such sensory receptors 
and biosensors to simulate sensory perception. To analyze ligand-receptor 
interactions and their effects on cell signaling and the processing of those signals in 
sensory perception, specific sensants and their cognate receptor complexes are 
detected, identified, and measured under binding conditions. Fragrances and 
20 flavorings can be detected, identified, measured, and/or custom designed by the 

methods herein described. In addition, drugs that incorporate artificial odors and/or 
tastes can be formulated. 

Summary of the Invention 

25 Large gene families encodmg manmialian olfactory G-protein-coupled 

receptors (OLFR) and mammalian taste G-protein-coupled receptors (TASK) are 
known in the prior art or are disclosed herein. An object of the invention to provide 
fragments and variants of such OLFRs and TASRs which retain odorant- or tastant- 
binding activity, respectively. The large number of sensory receptors that are made 

30 available herein and now amendable to manipulation raises the confidence that a 
substantially complete, or at least functional, repertoire of sensory receptors is 
provided. 
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It is an object of the invention to provide nucleic acid sequences or molecules 
that encode such sensory receptors, or fragments or variants thereof. Another object is 
to provide expression vectors which include nucleic acid sequences that encode such 
sensory receptors, or fragments or variants thereof It is yet another object of the 

5 invention to provide human or non-human cells which fimctionally express at least 
one of such sensory receptors, or fragments or variants thereof. Still another object is 
to provide sensory receptor fiision proteins or other polypeptides which include at 
least a fragment of at least one of such sensory receptors. In particular, fusions with 
reporter molecules or other heterologous amino acid sequences may maintain the 

10 original ligand-properties while changing the signaling properties to allow easier 
detection of sensant binding to the receptor {e.g., change in fluorescent signal). 
Moreover, chimeric proteins or other polypeptides with altered ligand-binding and/or 
signaling properties can be made from two or more different sensory receptors by 
mixing domains. 

1 5 The invention provides methods for representing the sensory perception of one 

or more chemicals (e.g., a primary sensant or mixture thereof) and/or for predicting 
the sensory percep-tion of one or more chemicals in a mammal (e.g., human) using the 
aforementioned products. Given a known member of a ligand-receptor binding pair, 
one or both members of the pair {i.e., ligand, receptor, or both) may be detected, 

20 identified, and/or measured under binding conditions. 

Novel molecules or combinations of molecules which elicit a desired and 
predetermined sensory perception in a mammal {e.g., human) can be generated by 
determining a value of sensory perception in a mammal for a known molecule or 
combination thereof; determining a value of sensory perception in a mammal for one 

25 or more unknown molecules or combinations thereof; comparing the value of sensory 
perception in a mammal for one or more unknown com-positions to the value of 
sensory perception in a mammal for one or more known compositions; selecting a 
molecule or combination of molecules that elicits a predetermined sensory perception 
in a mammal; and mixing two or more unknown molecules or combinations thereof to 

30 form a molecule or combination thereof that eUcits a predetermined sensory 
perception in a mammal. The combining step yields a single molecule or a 
combination thereof that elicits a predetermined sensory perception in a mammal. In 
particular, primary odorants that uniquely bind to olfactory receptors with a single 
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Ugand-bmding domain may be such novel molecules. Variants thereof may be used 
(1) to enhance stimulation of a limited response by olfactory receptors with a smgle 
Ugand-binding domain or (2) to block stimulation of olfactory receptors with a single 
ligand-binding domain to reduce or inhibit olfactory perception. An alternative 
5 method for identifying primary odorants is to identify the mutated receptors in genetic 
anosmias because that odorant would be expected to be recognized by onfy one or a 
few olfactory receptors affected by the mutation. 

Detailed Description of the Invention 

10 Pf^rr.p. ption of rh^rnicn] Sensants 

U S Patent No. 5,691,188 describes how upon binding of ligand to receptor, 
the recepior presumably undergoes a conformational change leading to activation of 
the G protein. The G proteins are comprised of three subunits: a guanyl nucleotide 
binding a subunit, a p subunit, and a y subumt. G proteins cycle between two forms, 
15 depending on whether GDP or GIP is bound to the a subunit. When GDP is bound, 
the G protein exists as a heterotrimer: the GaPy complex. When GTP is bound, the a 
subunit dissociates from the heterotrimer, leaving a GPy complex. When a GaPy 
complex operatives associates with an activated G protein coupled receptor in a cell 
membrane, the rate of exchange of GTP for bound GDP is increased and the rate of 
20 disso-ciation of the bound Ga subunit from the GaPy complex increases. The free 
Ga subunit and GPy complex are thus capable of transmitting a signal to downstream 
elements of a variety of signal transduction pathways. These events from the basis for 
a multiplicity of different cell signaling phenomena, including for example the 
signaling phenomena that are identified as neurological sensory perceptions such as 
25 taste and/or smell. A high-resolution X-ray crystal structure is available for 

rhodopsin. a guanyl nucleotide binding protein, has been solved (Palczewski et al. 
Science 289:739. 2000). Using this structure, the portions of the ammo acid sequence 
of sensant receptors that are responsible for Ugand binding can be identified. 



30 
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Genes encoding the olfactory receptors are active primarily in olfactory 
neurons (Axel Sa. Amer. 273:154, 1995). Individual olfactory receptor types are 
expressed m subsets of cells distributed m distinct zones of the olfactory epithelmm 
(Breer Semn. Cell Biol 5:25, 1994). The human genome contains thousands of genes 
5 that encode a diverse repertoire of olfactory receptors (Rouquier^ar. Genet. 18:243, 
1998 Trask//.m.Mo/. Genet, l-.mi, 1998). An understanding of an animal's 
abmty to detect and discriminate among the thousands of distinct odorants or tastants, 
and more particularly to distinguish, for example beneficial tastants or odorants from 
toxic tastants or odorants. is complicated by the fact that sensory receptors belong to a 
10 multigene family v^th over a thousand members, and the odorant receptors number at 
least 500 to 1.000. Moreover, each sensory receptor neuron may express only one or a 
few of these receptors. With respect to odorant receptors, any given olfactory neuron 
can respond to a small set of odorant ligands. In addition, odorant discrimination for a 
given neuron may depend on the ligand specificity of the one or few receptors it 
15 expresses. 

Sp^ngnr y Percepti on - Taste 

Mammals are believed to have five basic taste modalities: sweet, bitter, sour, 
salty and umami (the taste of monosodium glutamate). See, e.g.. Kawamura et at., 
20 Introduction to Umami: A Basic Taste (1987); Kimiamon et al, Ann. Rev. Physiol, 
54:715, 1992; Lmdemann, Physiol Rev., 76:718, 1996; Stewart et al. Am. J. Physiol, 

1997. Numerous physiological studies in animals have shown that taste 
receptor cells may selectively respond to different chemical stimuH. See, e.g., Akabas 
et al , Science, 242:1047, 1988; Gilbertson et al, J. Gen. Physiol, m-.m, 1992; 
25 Bernhardt et al, J. Physiol, 490:325. 1996; Cummings et al.,J. Neurophysiol, 
75:1256. 1996. 

In mammals, taste receptor cells are assembled into taste buds that are 
distributed into different papillae in the tongue epithelium. Circumvallate papillae, 
found at the very back of the tongue, contain hundreds, e.g., mice, to thousands, e.g., 
30 human, of taste buds. By contrast, foli-ate papillae, localized to the posterior lateral 
edge of the tongue, only contain dozens to hundreds of taste buds. Moreover, 
fungiform papillae contain only a single or a few taste buds, and are at the front of the 
tongue. 
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AC010814, AC018700, AC021304, AC008620, AC011537, AC010760, AC027641, 
AC017103, AC024729, AC024257, AC025115, AP001524, AP000916. AC010814, 
ALl 62254, AC025234, AP001521, AC026090, AC019088, AC016856, AC016787, 
AC009594, AC026038, AQ628489, AC025942, AL163152, AC026975, AC024654, 

5 AP001803, AP001804, AL353767, AP001884, AC026083, AC018793, AP000818, 
AL353894, AL049734, AL355366, AC011464, AC037472, AC036111, AC019093, 
AC027239, AC027522, AC009545, AC021333, AC036216, AC021935, AC022762, 
AL356019, AC055861, AC018375, AC072059, AC068339, AC022891, AL357039, 
AP002345, AC044810, AC073113, AC024399, AC023564, AL390860, AC074365, 

10 AP002826, AL359636, AL391534, AC055731, AC076959, AP002826, AC019088, 
AC009779, AL445307, AP002512, AP000818. AC079190) by virtue of their 
sequence homology to some of the known human and other mammalian olfactory 
receptor genes. Similarly, genes encoding five and thirty-six (36) distinct, novel 
human TIR and T2R taste receptors, respectively, have been identified in genome 

15 sequence databases. 

Alternatively, nucleic acids encoding the sensory receptors and other related 
polypep-tides can be isolated from a variety of sources, genetically engineered, 
amplified, synthesized, and/or expressed recombinantly according to the methods 
disclosed in WO 00/35374, which is herein incorporated by reference in its entirety. 

20 These nucleic acids provide probes for the identification of cells expressing 

sensory receptors, as the nucleic acids are specifically expressed in such cells. They 
can also serve as tools for the generation of sensory topographical maps that elucidate 
the relationship between cells expressing sensory receptors and sensory neurons 
leading to particular regions of the brain. Furthermore, the nucleic acids and the 

25 polypeptides they encode can be used as probes to elucidate olfactant- or tastant- 
induced behaviors. 

Nucleic acid molecules encoding a sensory receptor comprising a nucleic acid 
sequence that is at least 75%, 85%, 90%, 95%, or 99% identical to a nucleic acid 
sequence selected from those known in the prior art or disclosed herein are considered 
30 variants. Other nucleic acid molecules comprising a nucleic acid sequence that 

encodes a polypeptide having an amino acid sequence at least 75%, 85%, 90%, 95%, 
or 99% identical to an amino acid sequence selected from those known in the prior art 
or disclosed herein are also considered variants. Further variants contain amino acid 
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sequence differences in at most ten, five, four, three, two, or one amino acid 
residue(s). 

Exemplary nucleic acid sequences may be selected from the group consisting 
of SEQ E) NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ E) NO: 8, SEQ ID NO: 10, 
5 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 1 6, SEQ ID NO: 1 8, SEQ ID NO: 20, 
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, 
SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, 
SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, 
SEQ ID NO: 52, SEQ ED NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, 

10 SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ED NO: 68, SEQ ID NO: 70, 
SEQ ID NO: 72. SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, 
SEQ ID NO: 82, SEQ ID NO: 84. SEQ ID NO: 86, SEQ ID NO: 88, SEQ E) NO: 90. 
SEQ E) NO: 92, SEQ ID NO: 94, SEQ E) NO: 96, SEQ B) NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ED NO: 106. SEQ E> NO: 108, 

15 SEQ E) NO: 110, SEQ ©NO: 1 12, SEQ E) NO: 114, SEQ E> NO: 116. SEQ E) 
NO: 118, SEQ E) NO: 120, SEQ E) NO: 122, SEQ JD NO: 124, SEQ E) NO: 126. 
SEQ ID NO: 128, SEQ E) NO: 130, SEQ E) NO: 132, SEQ E> NO: 134, SEQ ID 
NO: 136, SEQ E) NO: 138, SEQ E) NO: 140, SEQ TD NO: 142, SEQ E> NO: 144. 
SEQ JD NO: 146. SEQ E) NO: 148, SEQ E) NO: 150, SEQ E) NO: 152. SEQ E> 

20 NO: 154, SEQ JD NO: 156, SEQ JD NO: 158. SEQ JD NO: 160. SEQ JD NO: 162, 
SEQ ID NO: 164. SEQ JD NO: 166. SEQ JD NO: 168. SEQ JD NO: 170. SEQ JD 
NO: 172, SEQ JD NO: 174, SEQ JD NO: 176, SEQ ED NO: 178. SEQ JD NO: 180, 
SEQ E) NO: 182, SEQ JD NO: 184, SEQ E) NO: 186, SEQ E) NO: 188, SEQ JD 
NO: 190, SEQ JD NO: 192, SEQ JD NO: 194, SEQ JD NO: 196, SEQ JD NO: 198, 

25 SEQ JD NO: 200, SEQ E> NO: 202, SEQ JD NO: 204. SEQ JD NO: 206, SEQ JD 
NO: 208. SEQ JD NO: 210. SEQ JD NO: 212. SEQ JD NO: 214, SEQ JD NO: 216. 
SEQ JD NO: 218. SEQ JD NO: 220. SEQ JD NO: 222. SEQ ID NO: 224. SEQ ID 
NO: 226, SEQ E> NO: 228, SEQ JD NO: 230, SEQ JD NO: 232, SEQ JD NO: 234. 
SEQ JD NO: 236, SEQ E> NO: 238, SEQ JD NO: 240, SEQ JD NO: 242, SEQ JD 

30 NO: 244, SEQ JD NO: 246, SEQ JD NO: 248, SEQ ED NO: 250, SEQ JD NO: 252, 
SEQ JD NO: 254, SEQ JD NO: 256, SEQ JD NO: 258, SEQ JD NO: 260, SEQ JD 
NO: 262. SEQ ID NO: 264, SEQ JD NO: 266. SEQ JD NO: 268, SEQ JD NO: 270, 
SEQ JD NO: 272, SEQ JD NO: 274. SEQ JD NO: 276, SEQ JD NO: 278, SEQ JD 
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NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, 
SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ H) 
NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 
SEQ ©NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 
5 NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, 
SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 
SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ DD NO: 350, SEQ ID 
NO: 352, SEQ ID NO: 354. SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 
10 SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, 
SEQ ID NO: 380. SEQ ID NO: 382, SEQ ID NO: 384, SEQ ED NO: 386, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, 
SEQ ID NO: 398, SEQ ID NO: 400. SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 
15 NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ED NO: 412, SEQ ID NO: 414, 
SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID 
NO: 424, SEQ ID NO: 426. SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 
SEQ ID NO: 434, SEQ E) NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, 
20 SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID 
NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, 
SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID 
NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, 
SEQ E) NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID 
25 NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, 
SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ID NO: 512. 

Nucleic acid molecule comprising a nucleic acid sequence that encodes a 
fragment of a polypeptide having an amino acid sequence selected from those known 
in the prior art or dis-closed herein; wherein the fragment is at least ten, 20, 30, 50, 70, 
30 100, or 1 50 amino acid resi-dues in length, are useful as probes, primers, and to 
construct hybrids or chimerae. 

Polypeptides comprising an amino acid sequence that is at least 90%, 95%, 
96%, 97%, 98%, or 99% identical to an amino acid sequence selected from those 
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known in the prior art or disclosed herein are considered variants. Further variants 
contain amino acid sequence differ-ences in at most ten, five, four, three, two, or one 
amino acid residue(s). Other polypeptides comprising a fragment of a polypeptide 
having an amino acid sequence selected from those known in the prior art or disclosed 

5 herein; wherein the fragment is at least 40, 60, 80, 100, 150, 200, or 250 amino acid 
residues in length, are useful as specific binders of sensants, competitive binders, 
antigens, and to construct hybrids or chimerae. 

Exemplary amino acid sequences may be selected from the group consisting of 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 

10 ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ED NO: 35, SEQ ID NO: 37, SEQ E) NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 

15 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 

20 SEQ ID NO: 1 1 1, SEQ ED NO: 1 13, SEQ ID NO: 115, SEQ ED NO: 117, SEQ ID 
NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ED NO: 133, SEQ ED NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ DD NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 

25 NO: 155, SEQ E) NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ED NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 

30 SEQ ID NO: 201, SEQ ED NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ED NO: 235, 



10 



wo 01/98526 PCT/USOl/20122 

SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241 , SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 

5 SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287. SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 

10 NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357. SEQ ID NO: 359, SEQ ID NO: 361, 

15 SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369. SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ED NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 

20 NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415. 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ED NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 

25 SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ED NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO; 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 

30 NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 51 1. 

Also provided are methods of screening for modulators, e.g., activators, 
inhibitors, stimu-latore, enhancers, agonists, and antagonists, of the sensory receptors. 
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or fragments or variants thereof. Such modulators of signal transduction are useful for 
phaimacological or genetic modu-lation of signaling pathways. These methods of 
screening can be used to identify high affmity agonists and antagonists of sensory cell 
activity. These modulator compounds can then be used in the pharmaceutical, food, 

5 and cosmetic industries to customize odorants or tastants. 

Thus, the invention provides assays for sensory modulation, where the sensory 
receptors, or fragments or variants thereof, act as direct or indirect reporter molecules 
for the effect of modulators on signal transduction. Sensory receptors, or fragments or 
variants thereof, can be used in assays, e.g., to measure changes in ion concentration, 

10 membrane potential, current flow, ion flux, franscription, signal transduction, 

receptor-ligand interaction, second messenger concen-trations, in vitro, in vivo, and ex 
vivo. In one embodiment, sensory receptors, or fragments or variants thereof, can be 
used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein {see, e.g., Mistili et ai. Nature Biotech., 15:961. 1997). In 

1 5 another embodiment, the sensory receptors, or fragments or variants thereof, can be 
expressed in host cells, and modulation of signal transduction via sensory receptor 
activity can be assayed by measuring changes in Ca levels. 

Methods of assaying for modulators of signal transduction include in vitro 
ligand binding assays using the sensory receptors, or fragments or variants thereof. 

20 More particularly, such assays can use the sensory receptors; portions thereof such as 
the extracellular or transmembrane domains; chimeric proteins comprising one or 
more of such domains; oocyte receptor expression; tissue culture cell receptor 
expression; transcriptional activation of the receptor; G-protein binding to the 
receptor; ligand binding assays; voltage, membrane potential and conductance 

25 changes; ion flux assays; changes in intracellular second messengers such as cAMP 
and inositol triphosphate; changes in intracellular Ca'" levels; and neurotransmitter 
release. 

The invention also provides for methods of detecting sensory receptor nucleic 
acid and protein expression, allowing for the investigation of taste transduction 
30 regulation and specific identification of sensory receptor cells. The sensory receptors, 
fragments, and variants of the invention can also be used to generate monoclonal and 
polyclonal antibodies useful for identi-fying a sensory receptor cells. Sensory receptor 
cells can be identified using techniques such as reverse transcription and amplification 
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Of mRNA, isolation of total RNA or poly A* RNA, Northern blotting, dot blotting, in 
situ hybndization, RNase protection, SI digestion, probing DNA microchip arrays. 
Western blots, and the like. 

A. Identification and Characterization of S ensory Receptors 
5 The amino acid sequences of the sensory receptors and polypeptides of the 

invention can be identified by putative translation of the coding nucleic acid 
sequences. These various amino acid sequences and the coding nucleic acid 
sequences may be compared to one another or to other sequences according to a 
number of methods. 

1 0 For example, in sequence comparison, typically one sequence acts as a 

reference sequence, to which test sequences are compared. When using a sequence 
comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 

15 described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 
sequence identities for the test sequences relative to the reference sequence, based on 

the program parameters. 

A "comparison window," as used herein, includes reference to a segment of 

20 any one of the number of contiguous positions selected from the group consisting of 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 
which a sequence maybe compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well-known in the art. Optimal alignment 

25 of sequences for comparison can be conducted, e.g., by the local homology algorithm 
of Smith & Waterman, Adv. Appl. Math. 2:482, 1981, by the homology ahgnment 
algorithm of Needleman & Wunsch, J. Mol. Biol. 48:443, 1970, by the search for 
similarity method of Pearson &Lipman,Proc.Arar/.^ca^/5cz. USA 85:2444, 1988, by 
computerized implementations of these algorithms (GAP, BESTFIT, FASTA, and 

30 TFASTA in the Wisconsin Genetics Software Package. Genetics Computer Group, 
575 Science Dr., Madison, WI), or by manual alignment and visual inspection {see. 
e.g.. Current Protocols in Molecular Biology (Ausubel et al. eds. 1995 supplement)). 
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A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul ei ai. Nucl. Acids Res. 25:3389,.1977 and Altschul 
aL.JMol. Biol. 215:403, 1990, respectively. Software for performing BLAST 
5 analyses is publicly available through the National Center for Biotechnology 

Information (http://www.ncbi.nhn.nih.gov/). This algorithm involves first identifying 
high sconng sequence pairs (HSPs) by identifying short words of length W in the 
query sequence, which either match or satisfy some positive-valued threshold score T 
when aligned with a word of the same length in a database sequence. T is referred to 
10 as the neighborhood word score threshold (Altschul et al, Altschul et ai, Nucl. Acids 
Res. 25:3389, 1977 and Altschul et ai, J. Mol. Biol. 215:403, 1990). These initial 
neighborhood word hits act as seeds for initiating searches to find longer HSPs 
containing them. The word hits are extended in both directions along each sequence 
for as far as the cumulative aligmnent score can be increased. Cumulative scores are 
15 calculated using, for nucleotide sequences, the parameters M (reward score for a pair 
of matching residues; always > 0) and N (penalty score for mismatching residues; 
always < 0). For amino acid sequences, a scoring matrix is used to calculate the 
cumulative score. Extension of the word hits in each direction are halted when: the 
cumulative aligmnent score falls off by the quantity X fi-om its maximum achieved 
20 value; the cumulative score goes to zero or below, due to the accumulation of one or 
more negative-scoring residue ahgnments; or the end of either sequence is reached. 
The BLAST algorithm parameters W, T, and X determine the sensitivity and speed of 
the alignment. The BLASTN program (for nucleotide sequences) uses as defauUs a 
wordlength (W) of 11, an expectation (E) or 10, M=5, N=-4 and a companson of both 
25 strands. For amino acid sequences, the BLASTP program uses as defaults a 

wordlength of 3, and expectation (E) of 10. and the BLOSUM62 scoring matrix {see 
Henikoff&Henikoff,Proc.iVflr/. Acad Sci. 89:10915, 1989) aligmnents (B) of 
50, expectation (E) of 10, M=5, N=-4, and a comparison of both strands. 

Another example of a usefiil algorithm is PILEUP. PILEUP creates a multiple 
30 sequence aUgmnent from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 
called "tree" or "dendogram" showing the clustering relationships used to create the 
aligmnent (see. e.g., Figure 2). PILEUP uses a simplification of the progressive 
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alignment method of Feng & Doolittle, JMol. Evol 35:351, 1987. The method used 
is similar to the method described by Higgins & Sharp, CABIOS 5:151, 1989. The 
program can align up to 300 sequences, each of a maximum length of 5,000 
nucleotides or amino acids. The multiple aligmnent procedure begins with the 
5 pairwise aligmnent of the two most similar sequences, producing a cluster of two 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 
extension of the pairwise ahgnment of two individual sequences. The final aligmnent 
is achieved by a series of progressive, pairwise aligmnents. The program is run by 
10 designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
P^EUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity relationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. PILEUP can 
15 be obtained from the GCG sequence analysis software package, e.g.. version 7. 0 

(Devereaux et al, Nucl. Acids Res. 12:387, 1984) encoded by the genes were derived 
by conceptual translation of the corresponding open reading firames. Comparison of 
these protein sequences to all known proteins in the public sequence databases using 
■ BLASTP algorithm revealed their strong homology to the members of the mammalian 
20 olfactory receptor family, each of the olfactory receptor sequences having at least 
50%, and preferably at least 55%, at least 60%, at least 65%, and most preferably at 
least 70%, amino acid identity to at least one known member of the family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative sensory receptor proteins generally having lengths of about 300 to 
25 about 400 amino acid residues that contain seven transmembrane domains, as 

predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor superfamily, which includes the subset of taste and olfactory 
receptors, hi addition to the overall structural similarity, each of the 256 sensory 
receptors identified herein has a characteristic sequence signature of an olfactory 
30 receptor. In particular, all 256 sequences contain very close matches to the following 
consensus amino acid motifs (Mombaerts, 1999; Pilpel, 1999): LHTPMY in 
intracellular loop 1, MAYDRYVAIC at the end of transmembrane domain 3 and the 
begiraiing of intracellular loop 2 , SY at the end of transmembrane domain 5, 
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FSTCSSH in the beginning of transmembrane domain 6, and PMLNPF in 
transmembrane domain 7. Combination of all the above mentioned structural features 
of the 256 genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family. 

5 As noted above, complete or partial sequences of numerous human and other 

eukaryotic sensory receptors are currently known. The novel human receptors have 
amino acid sequences distinctly different from the previously known human sensory 
receptors, which suggests their different specificity in sensant recognition. Therefore, 
these novel sensory receptors and their genes can be used, alone or in combination 

1 0 with known sensory receptors, in developing detec-tion systems and assays for 

chemically distinct types of sensants not recognized by the known sensory receptors, 
as well as for diagnostic and research purposes. 

B. Definitions 

The terms "purified," "substantially purified," and "isolated" as used herein 

1 5 refer to the state of being free of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantiaUy purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. In one preferred embodiment, these terms refer to the 

20 compound of the invention comprising at least 95% of the mass, by weight, of a given 
sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
also refers to a state of purification or concentration different than that which occurs 
naturally in the mammalian, especially human, body. Any degree of purification or 

25 concentration greater than that which occurs naturally in the mammalian, especially 
human, body, including (1) the purification from other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammalian, especially human, body, are within the 
meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 

30 proteins, described herein, may be isolated, or otherwise associated with structures or 
compounds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
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The terms "amplifying" and "amplification" refer to the use of any suitable 
amplification methodology for generating or detecting recombinant or naturally 
expressed nucleic acid, as described in detail, below. For example, the invention 
provides methods and reagents (e.g., specific degenerate oligonucleotide primer pairs) 
5 for amplifying {e.g., by polymerase chain reaction, PGR) naturally expressed {e.g., 
genomic or mRNA) or recombinant {e.g., cDNA) nucleic acids of the invention {e.g., 
sensant-bindmg sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 
10 membrane seven times (thus, the seven domains are called "transmembrane" or "TM" 
domains TM I to TM VU). The families of olfactory and taste receptors each belong 
to this super-family. Seven-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in fimher detail 
below. 

15 The teim "expression vector" refers to any recombinant expression system for 

the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fungal, plant, 
insect or mammalian cell. The tenn includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 

20 cell genome. The expression systems can have the ability to self-replicate or not, i.e.. 
drive only transient expression in a cell. The term includes recombinant expression 
"cassettes which contain only the minimum elements needed for transcription of the 

recombinant nucleic acid. 

The term "libraiy' means a preparation that is a mixture of different nucleic 

25 acid or polypeptide molecules, such as the libraiy of recombinantly generated sensory, 
particularly olfactory or taste, receptor Ugand-binding domains generated by 
amphfication of nucleic acid with degenerate primer pairs, or an isolated collection of 
vectors that incoiporate the amplified sensant-binding domains, or a mixture of cells 
each randomly transfected with at least one vector encoding a sensory receptor. 

30 The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 

ribonucleotide or ribonucleotide oUgonucleotide in either single- or double-stranded 
fomi. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
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structures with s>'nthetic backbones, see e.g., Oligonucleo-tides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Anti-sense 
Strategies, Annals of theN.Y. Academy of Sciences, Vol. 600, Eds. Baserga et al. 
(NYAS 1992); Milligan (1993) J. Med. Chem. 36:1923-1937; Antiseme Research and 
5 Applications (1993. CRC Press), WO 97/0321 1; WO 96/39154; Mata (1997) Toxicol. 
Appl. Pharmacol. 144:189-197; Strauss-Soukup (1997) fizWiemi^rry 36:8692-8698; 
Samstag (1996) Antisense Nucleic Acid Drug Dev 6:153-156. 

The teim sensory receptor "Ugand-bmding region" refers to sequences derived 
from a sensory receptor that substantially incorporates transmembrane domains II to 
1 0 Vn (TM n to Vn). The domain may be capable of binding a sensant. 

The terms "conservative variant" or "analog" or "mimetic" refer to a 
polypeptide which has a modified amino acid sequence, such that the change(s) do not 
substantially alter the poly-peptide's (the conservative variant's) structure and/or 
activity, as defined herein. These include conservatively modified variations of an 
15 amino acid sequence, i.e., amino acid substitutions, additions or deletions of those 
residues that are not critical for protem activity, or substitution of amino acids with 
residues having similar properties (e.g. , acidic, basic, positively or negatively charged, 
polar or non-polar, etc.) such that the substitutions of even critical amino acids does 
not substantially alter structure and/or activity. Conservative substimtion tables 
20 providing function-ally similar amino acids are well known in the art. 

For example, one exemplary guideline to select conservative substitutions 
includes (original residue followed by exemplary substitution): Ala/Gly or Ser; 
Arg/Lys; Asn/Gln or His; Asp/Glu; Cys/Ser; Gln/Asn; Gly/Asp; Gly/Ala or Pro; 
His/Asn or Gin; He/Leu or Val; Leu/Ile or val; Lys/Arg or Gin or Glu; Met/Leu or Tyr 
25 or ne; Phe/Met or Leu or Tyr; Ser/Thr. Thr/Ser; Trp/Tyr; Tyr/Tip or Phe; Val/Ile or 
Leu. An alternative exemplaiy guideline uses the following six groups, each 
containing amino acids that are conservative substitutions for one another: 1) Alanine 
(A), Serine (S), Threonine (T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine 
(N), Glutamine (Q); 4) Arginine (R), Lysine (1); 5) Isoleucine (I), Leucine (L), 
30 Methionine (M), Valine (V); and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); 
(see also, e.g., Creighton, Proteins, W.H. Freeman, 1984; Schultz & Schimer, 
Pnnciples of Protein Structure, Springer-Verlag, 1979). One of skill in the art will 
appreciate that the above-identified substitutions are not the only possible 
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conservative substitutions. For example, for some purposes, one may regard all 
charged amino acids as conservative substitutions for each other whether they are 
positive or negative. In addition, individual substitutions, deletions or additions that 
aher, add or delete a single amino acid or a small percentage of amino acids in an 

5 encoded sequence can also be considered "conservatively modified variations." 

The tenns "mimetic" and "peptidomimetic" refer to a synthetic chemical 
compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains or sensant-binding domains or 
chimeric receptors of the invention. The mimetic can be either entirely composed of 

1 0 synthetic, non-natural analogs of amino acids, or, is a chimeric molecule of partly 
natural peptide amino acids and partly non-natural analogs of amino acids. The 
mimetic can also incorporate any amount of natural amino acid conservative substi- 
tutions as long as such substitutions also do not substantially alter the mimetic's 
structure and/or activity. As with polypeptides of the invention which are 

1 5 conservative variants, routine experi-mentation will determine whether a mimetic is 
within the scope of the invention, i.e., that its structure and/or function is not 
substantially altered. Polypeptide mimetic compositions can contain any combination 
of non-natural structural components, which are typically from three structural groups: 
a) residue linkage groups other than the natural amide bond ("peptide bond") linkages; 

20 b) non-natural residues in place of naturally occurring amino acid residues; or c) 
residues which induce secondary structural mimicry, i.e., to induce or stabilize a 
secondary structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix 
conformation, and the like. A polypeptide can be characterized as a mimetic when all 
or some of its residues are joined by chemical means other than natural peptide bonds. 

25 Individual peptidomimetic residues can be joined by peptide bonds, other chemical 
bonds or coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
biftinctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIC). Linking groups that can be an altemative to the 
traditional amide bond ("peptide bond") linkages include, e.g., ketomethylene {e.g., 

30 -C(=0)-CH2- for -C(=0)-NH-), aminomethylene (CHz-NH), ethylene, olefin 

(CH=CH), ether (CH2-O), thioether (CH2-S), tetrazole (CN4), thiazole, retroamide, 
thioamide, or ester (see, e.g., Spatola (1983) in Chemistry and Biochemistry of Amino 
Acids, Peptides and Proteins, Vol. 7, pp 267-357, "Peptide Backbone Modifications," 
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Marcell Dekker, NY). A polypeptide can also be characterized as a mimetic by 
containing all or some non-namral residues in place of namrally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 
As used herein, "recombinant" refers to a polynucleotide synthesized or 

5 otherwise manipulated in vitro (e.g. . "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 
biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various codmg regions or domains or promoter sequences from 

10 different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 
invention and a nucleic acid sequence amplified using a primer of the invention. 

The term "transmembrane domain" means a polypeptide domain that can 
completely span the plasma membrane. The general secondary and tertiary structure 

15 of transmembrane domains, in particular the seven transmembrane domains of 7- 

transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 
primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. 

C. T^nlfltion and Fx pression o f Olfactory Receptors 

20 Isolation and expression of the sensory receptors, or fragments or variants 

thereof, of the invention can be performed as described below. PGR primers can be 
used for the amplification of nucleic acids encoding olfactory receptor ligand binding 
regions and libraries of these nucleic acids can thereby be generated. Libraries of 
expression vectors can then be used to infect or transfect host cells for the fimctional 

25 expression of these libraries. These genes and vectors can be made and expressed in 
vitro or in vivo. One of skill will recognize that desired phenotypes for altering and 
confrolling nucleic acid expression can be obtained by modulating the expression or 
activity of the genes and nucleic acids (e.g., promoters, enhancers and the like) within 
the vectors of the invention. Any of the known methods described for increasing or 

30 decreasing expression or activity can be used. The invention can be practiced in 

conjunction with any method or protocol known in the art, which are well described in 
the scientific and patent literature. 
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The nucleic acid sequences of the invention and other nucleic acids used to 
practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated from a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
5 be used, including, in addition to mammalian cells, e.g., bacterial, yeast, insect or 
plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techmques, as descnbed in, e.g., Carruthers, Cold Spring Harbor 
Symp. Quant. Biol. 47:411-418 (1982); Adams, Am. Chem. Soc. 105:661 (1983); 
10 Belousov, Nucleic Adds Res. 25:3440-3444 (1997); Frenkel, Free Radio. Biol. Med. 
19:373-380 (1995); Blommers. Biochemistry 33:7886-7896 (1994); Narang, Meth. 
Enzymol. 68:90 (1979); Brown, Meth. Enzymol. 68:109 (1979); Beaucage. Tetra. Lett. 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stranded DNA fragments may 
then be obtained either by synthesizing the complementary strand and amiealing the 
15 strands together under appropriate conditions, or by adding the complementary strand 
using DNA polymerase with an appropriate primer sequence.. 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing, 
hybridization and the like are well described in the scientific and patent literature. 
20 See, e.g., Sambrook, ed.. Molecular Cloning: a Laboratory manual (2nd ed.), Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel. ed. John Wiley & Sons, hic, New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes. Parti 
Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 
25 Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 

quantified by any of a number of general means well known to those of skill in the art. 
These include, e.g., analytical biochemical methods such as NMR. spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high performance liquid 
chromatography (HPLC), thin layer chromato-graphy (TLC), and hyperdiffusion 
30 chromatography, various immunological methods, e.g., fluid or gel precipitin 
reactions, immunodiffusion, Immunoelectrophoresis, radioimmunoassay (RIA), 
enzyme-linked immunosorbent assay (ELISA), immunofluorescent assay. Southern 
analysis. Northern analysis, dot-blot analysis, gel electrophoresis (e.g., SDS-PAGE), 
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RT-PCR, quantita-tive PCR, other nucleic acid or target or signal amplification 
methods, radiolabeling, scintillation counting, and affinity chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned 

5 or measured quan-titatively using amplification techniques. Using exemplaiy 
degenerate pnmer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification pnmers. AmpHfication methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR {PCR 
Protocols, a Guide to Methods and Applications, ed. Imiis. Academic Press. NY. 1990 

10 and PCR Strategies, ed. Innis, Academic Press, NY, 1995). ligase chain reaction 
(LCR) (see, e.g., Wu. Genomics 4:560. 1989; Landegren, Science 24\ -.1071, 1988; 
Barringer, Gene 89:1 17, 1990); transcription amplification (see, e.g., Kwoh, Proc. 
Natl. Acad Sci. USA 86:1173, 1989); and, self-sustained sequence replication (see. 
e.g., Guatelli, Proc. Natl. Acad Sci. USA 87:1874, 1990); Q Beta repUcase 

15 amplification (see. e.g.. Smith, J. Clin. Microbiol. 35:1477, 1997); automated Q-beta 
replicase amplification assay (see. e.g., Burg, Mol. Cell. Probes 10:257, 1996) and 
other RNA polymerase mediated techniques (e.g., NASBA, Cangene, Mississauga. 
Ontario); see also Berger, Methods Enzymol. 152:307, 1987; Sambrook; Ausubel; 
U.S. Patent Nos. 4,683.195 and 4,683,202; Sooknanan, Biotechnology 13:563, 1995. 

20 Once amplified, the nucleic acids, either individually or as libraries, may be 

cloned according to methods known in the art, if desired, into any of a variety of 
vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Patent No. 5.426.039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 

25 primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 
when ligated, are "in-fi-ame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the sensant-binding region-coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 

30 translated downstream of a restriction enzyme splice site, out of firame results should 
be avoided; this may not be necessary if the inserted sensant-binding domain 
comprises substantially most of the transmembrane VH region). The primers can be 
designed to retain the original sequence of the "donor" 7-membrane receptor (the Pst I 
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and Bsp El sequence in he primers of the invention generate an insert that, when 
ligated into the Pst I/Bsp El cut vector, encode residues found in the "donor" mouse 
olfactory receptor M4 sequence). Alternatively, the primers can encode amino acid 
residues that are conservative substitutions {e.g., hydrophobic for hydrophobic 
5 residue, see above discussion) or functionally benign substitutions (e.g., do not 
prevent plasma membrane insertion, cause cleavage by peptidase, cause abnormal 
folding of receptor, and the like). 

The primer pairs are designed to selectively ampUfy sensant-binding regions of 
olfactory receptor proteins. These domain regions may vary for different sensnants, 

10 and more particularly odorants; thus, what may be a minimal binding region for one 
sensant, and more particularly odorants, may be too limiting for a second potential 
ligand. Thus, domain regions of different sizes comprising different domain 
structures may be amplified; for example, transmembrane (TM) domains U through 
Vn, in through Vn, m through VI or n through VI, or variations thereof (e.g., only a 

1 5 subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-transmembrane sensory receptor. 

As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 

20 primer pairs. For example, a nucleic acid sequence encoding domain regions n 

through vn can be generated by PCR ampli-fication using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM I) sequence, a degenerate 
primer can be designed from a nucleic acid that encodes the amino acid sequence 
LFLLYL. Such a degenerate primer can be used to generate a binding domain 

25 incorpo-rating TM I through TM m, TM I through TM IV, TM I through TM V, TM I 
through TM VI or TM I through TM VH. 

To amplify a nucleic acid comprising a transmembrane domain HI (TM HI) 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI (encoded 

30 by a nucleic acid sequence such as 

5'-ATGG(G/C)CT(A/T)TGACCG(C/A/T)T(AT)(C/T)GT- 3'). Such a degenerate 
primer can be used to generate a binding domain incorporating TM HI through TM IV, 
TM m through TM V, TM HI through TM VI or TM m through TM Vn. 
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To amplify a transmembrane domain VI (TM VI) sequence, a degenerate 
primer (of at least about 1 7 residues) can be designed from nucleic acid encoding an 
amino acid sequence TC(G/A)SHL, encoded by a sequence such as 5'- 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CA-NGT-3'. Such a degenerate primer can 

5 be used to generate a binding domain incorporating TM I through TM VI, TM II 
through TM VI, TM m through TM VI or TM IV through TM VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
strategy computer program is accessible as http:/^locks.fhcrc.org/codehop.html, and 

10 is directly linked from the BlockMaker multiple sequence alignment site for hybrid 
primer prediction beginning with a set of related protein sequences, as known 
olfactory receptor ligand-binding regions (see. e.g.. Rose, Nucl. Acids Res. 26:1628, 
1998; Singh, Biotechniques 24:318, 1998). 

Means to synthesize oligonucleotide primer pairs are well known in the art. 

1 5 "Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of amplification products. Various famihes of artificial 
nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 

20 Incorporation of these analogs into a single position of a PGR primer allows for 

generation of a complex library of amplification products. See, e.g.. Hoops, Nucleic 
Acids Res. 25:4866, 1997. Nonpolar molecules can also be used to mimic the shape 
of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
repUcate efficiently and selectively against a nonpolar shape mimic for thymine (see, 

25 e.g.. Morales, Nat. Struct. Biol. 5:950, 1998). For example, two degenerate bases can 
be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7-one or the 
purine base N6-methoxy-2,6-diaminopurine {see. e.g., Hill, Proc. Natl. Acad. Sci. 
USA 95:4258, 1998). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5'-Dimethoxytrityl-N-benzoyl-2'-deoxy-Cytidine, 3'-[(2- 

30 cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 
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Exemplary primer pairs for amplification of olfactory receptor transmembrane 

domains 11 through VII include: 

(a) 5'-GGGGTCCGGAG(A/G)(aG)(A/G)TA(A/G/T)AT(A/G/P)A(A/G/P)(A/G/P)GG- 

3' and 

5 5'- 

GGGGCTGCAGACACC(A/C/G^)ATGTA(C/r)(C/r)T(A/C/G/T)TT(Cyr)((yr)T- 

3". 

(b) 5'-GGGGTCCGGAG(A/G)(C/G)T(A/G)A(AyG/T)AT(A/G/P)A(A/G/P)(A/G/P)GG- 
3' and 

10 5'- 

GGGGCTGCAGACACC(AC/G/T)ATGTA(Cyr)(C/T)T(A/C/G/T)TT(Cyr)(Cyr)T- 

3'. 

(c) 5'- 

GGGGTCCGGAG(A/G)(aG)T(A/G)A(A/Gn')AT(A/G/OT)A(A/G/C^(A/G/C/T) 

15 GG-3' and 

5'-GGGGCTGCAGACACC(A/C/G/T)ATGTA(CA'XOT)T(A/C/Gn') 

TT(C/T)(C/T)T-3'. 

Nucleic acids that encode ligand-binding regions of olfactory receptors are 
generated by ampUfication {e.g., PGR) of appropriate nucleic acid sequences using 

20 degenerate primer pairs. The amplified nucleic acid can be genomic DNA from any 
cell or tissue or mRNA or cDNA derived from olfactory receptor-expressing cells, 
e.g., olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
(cells expressing naturally or inducibly expressing olfactory receptors can be used to 

25 express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory neurons (see. e.g., Buiakova, 
Proc. Natl. Acad. Sci. USA 93:9858, 1996). Shirley, Eur. J. Biochem. 32:485, 1983), 

30 describes a rat olfactory preparation suitable for biochemical studies in vitro on 

olfactory mechanisms. Cultures of adult rat olfactory receptor neurons are described 
by Vargas, Chem. Senses 24:21 1, 1999). Because these cultured neurons exhibit 
typical voltage-gated currents and are responsive to application of odorants, they can 
also be used to express the hybrid olfactory receptors of the invention for odorant 

35 screening (endogenous olfactory receptor can be initially blocked, if desired, by, e.g. , 
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antisense, knockout, and the like). U.S. Patent No. 5,869,266 describes culturing 
human olfactory neurons for neurotoxicity tests and screening. Murrell, J. Neurosci. 
19:8260, 1999), describes differentiated olfactory receptor-expressing cells in culture 
that respond to odorants, as measured by an influx of calcium. 
5 Hybrid protein-coding sequences comprising nucleic acids sensory receptors 

fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid receptors comprising the translocation motifs and ligand-binding 
domains of sensory receptors. These nucleic acid sequences can be operably linked to 
transcriptional or translational control elements, e.g., transcription and translation 
1 0 initiation sequences, promoters and enhancers, transcription and translation 

teminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 
desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 
1 5 also be used to express the fusion polypeptide receptor, including, e.g. , a 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
Neurosci. 18:227, 1998). Receptor genes are normally expressed in a small subset of 
20 neurons throughout a zonally restricted region of the sensory epitheUum. The 

transcriptional or translational control elements can be isolated from natural sources, 
obtained from such sources as ATCC or GenBank libraries, or prepared by synthetic 

or recombinant methods. 

Fusion proteins, either having C-terminal or, more preferably, N-terminal 

25 translocation sequences, may also comprise the translocation motif described herein. 
However, these fusion proteins can also comprise additional elements for, e.g., protem 
detection, purification, or other appUcations. Detection and purification facilitating 
domains include, e.g., metal chelating peptides such as polyhistidine tracts or 
histidine-tryptophan modules or other domains that allow purification on immobilized 

30 metals; maltose binding protein; protein A domains that allow purification on 
immobilized immunoglobuHn; or the domain utiUzed in the FLAGS extension/ 
affinity purification system (Immunex Corp, Seattle WA). 
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The inclusion of a cleavable linker sequences such as Factor Xa {see. e.g. , 
Ottavi, Biochi-mie 80:289, 1998), subtilisin protease recognition moX\f(see. e.g., 
Polyak, Protein Eng 10:615, 1997); enterokinase (Invitrogen, San Diego, CA), and 
the like, between the translocation domain (for efficient plasma membrane 
5 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one construct can include a nucleic acid sequence 
encoding a polypeptide linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site {see, e.g., Williams, Biochemistry 34:1787, 1995), and an 
amino terminal translocation domain. The histidine residues facilitate detection and 
1 0 purification while the enterokinase cleavage site provides a means for purifying the 
desired protein(s) from the remainder of the fusion protein. Technology pertaining to 
vectors encoding fusion proteins and application of fiision proteins are well described 
m the scientific and patent literature, see. e.g., KroU, DMA Cell. Biol. 12:441, 1993). 
Expression vectors, either as individual expression vectors or as libraries of 
15 expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cytoplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
literature. See. e.g., Roberts, iVamre 328:731. 1987; Berger^wpra; Schneider, Protem 
Expr. Purif. 6435:10, 1995; Sambrook; Tijssen; Ausubel. Product information firom 
20 manufacturers of biological reagents and experimental equipment also provide 

infomiation regarding known biological methods. The vectors can be isolated firom 
natural sources, obtained fi-om such sources as ATCC or GenBank libranes, or 
prepared by synthetic or recombinant methods. 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 
25 which are stably or transiently expressed in cells (e.g., episomal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 
a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 
30 resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosulfiuron or Basta) to permit selection of those cells 
transformed with the desired DNA sequences (see, e.g., Blondelet-Rouault, Gene 
190:315, 1997; Aubrecht, J. Pharmacol. Exp. Titer. 281:992, 1997). Because 
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selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are also used 
as selectable markers in vitro and in vivo. 

A chimeric nucleic acid sequence may encode a sensant-binding domain 

5 within any 7-transmembrane polypeptide. Seven-transmembrane receptors belong to 
a superfamily of trans-membrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VII). Because 7-trans-membrane receptor polypeptides have 
similar primary sequences and secondary and tertiary structures, structural domains 

10 (e.g., TM domains) can be readily identified by sequence analysis. For example, 

homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 
characterize profiles of the hydrophobicity and variability of analyzed sequences. To 

15 predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Proiein Science 8:969, 1999; Rost, 
Protein Set 4:521, 1995. Periodicity detection enhancement and alpha hehcal 
periodicity index can be done as by, e.g., Donnelly, Protein Sci, 2:55-70 (1993). 
Other alignment and modeling algorithms are well known in the art, see, e.g., Peitsch, 

20 Receptors Channels 4:161, 1996; Cronet, Protein Eng. 6:59, (1993) (homology and 
"discover modeling"); http://bioinfo.weizmann.ac.il/. 

The library sequences include receptor sequences that correspond to TM 
Ugand-binding domains, including, e.g., TM E to VH, TM H to VI, TM IE to VE, and 
TM m to VB, that have been amplified (e.g., PGR) fi-om mRNA of or cDNA derived 

25 fi-om, e.g. , olfactory receptor-expressing neurons or genomic DNA. 

Libraries of sensory receptor Ugand-binding TM domain sequences can 
include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 

30 seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity (^ee, e.g., Pilpel 
supra), as described above. Using this information sequences flanking the seven 
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domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 

5 for example, 40, 60, 80, 100, 150, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprismg at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the sensory receptors 
described herein, coupled to additional amino acids representing all or part of another 

1 0 G protein receptor, preferably a member of the 7-transmembrane superfamily. These 
chimerae can be made from the instant receptors and a G protein receptor described 
herein, or they can be made by combining two or more of the present proteins. In one 
preferred embodiment, one portion of the chimera corresponds to and is derived from 
one or more of the domains of the 7-transmembrane protein described herein, and the 

1 5 remaining portion or portions come from another G protein-coupled receptor. 

Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorpo-ration therein are also well known. Thus, this knowledge of those skilled 
in the art can readily be used to create such chimeric receptors. The use of such 

20 chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used in prior art 
assay systems. 

For example, a domain such as a hgand binding domain, an extracellular 
25 domain, a transmembrane domain (e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosolic loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 
covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous CGPCR 
30 extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, p-gal, glutamtate 
receptor, and the ihodopsin presequence. 
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Polymorphic variants, alleles, and interspecies homologs that are substantially 
identical to a sensory receptor disclosed herein can be isolated using the nucleic acid 
probes described above. Alternatively, expression libraries can be used to isolate 
sensory receptors and polymorphic variants, alleles, and interspecies homologs 
5 thereof, by detecting expressed homologs immunologically with antisera or purified 
antibodies made against a sensory receptor-derived polypeptide, which also recognize 
and selectively bind to the sensory receptor homolog. 

Also within the scope of the invention are host cells for expressing the sensory 
receptors, fragments, or variants of the invention. To obtain high levels of expression 

10 of a cloned gene or nucleic acid, such as cDNAs encoding the sensory receptors, 

fragments, or variants thereof, the nucleic acid sequence of interest is subcloned into 
an expression vector that contains a strong promoter to direct transcription, a 
transcription/translation terminator, and if for a nucleic acid encoding a protein, a 
ribosome binding site for translational initiation. Suitable prokaryotic and eukaryotic 

15 expression systems are well known in the art and described, e.g., in Sambrook et al 
Any of the well known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 
transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasmid vectors, viral vectors and any of the other well known methods for 

20 introducing cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic 
material into a host cell {see, e.g., Sambrook et al). It is only necessary that the 
particular genetic engineering procedure used be capable of successfully introducing 
at lest one gene into the host cell capable of expressing the olfactory receptor, 
fragment, or variant of interest. 

25 After the expression vector is introduced into the cells, the transfected cells are 

cultured under conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture using standard techniques. 
Examples of such techniques are well known in the art. See, e.g., WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

30 D. Immunological Detection of Sensory Receptor Polvpeptides 

In addition to the detection of sensory receptor genes and gene expression 
using nucleic acid hybridization technology, one can also use immunoassays to detect 
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sensory receptors, e.g., to identify olfactory receptor cells, and variants of sensory 
receptor family members. Immunoassays can be used to qualitatively or quantitatively 
analyze the sensory receptors. A general overview of the applicable technology can 
be found in Harlow & Lane, Antibodies: A Laboratory Manual (1988). 
5 1. Antibodies to sensory receptor family members 

Methods of producing polyclonal and monoclonal antibodies that react 
specifically with a sensory receptor family member are known to those of skill in the 
art (see, e.g., Coligan, Current Protocols in Immunology, 1991; Coding, Monoclonal 
Antibodies: Principles and Practice, 2d ed., 1986; Harlow & Lane, supra; and Kohler 

10 & Milstein, Nature, 256:495, 1975), Such techniques include antibody preparation by 
selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
immunizing rabbits or mice {see, e.g., Huse et ai, Science, 246:1275, 1989; Ward et 
ai. Nature, 341:544, 1989). 

1 5 A number of sensory receptor-comprising immunogens may be used to 

produce antibody specifically reactive with a sensory receptor family member. For 
example, a recombinant sensory receptor protein, or an antigenic fragment thereof, 
can be isolated as described herein. Suitable antigenic regions include, e.g., the 
conserved motifs that are used to identify members of the sensory receptor family. 

20 Recombinant proteins can be expressed in eukaryotic or prokaryotic cells as described 
above, and purified as generally described above. Recombinant protein is the 
preferred immtmogen for the production of monoclonal or polyclonal antibodies. 
Altematively, a synthetic peptide derived from the sequences disclosed herein and 
conjugated to a carrier protein can be used an immunogen. Naturally occurring 

25 protein may also be used either in pure or impure form. The product is then injected 
into an animal capable of producing antibodies. Either monoclonal or polyclonal 
antibodies may be generated, for subsequent use in immunoassays to measure the 
protein. 

Methods of production of polyclonal antibodies are knovra to those of skill in 
30 the art. Mice, hamsters, rats, guinea pigs, rabbits, goats, or chickens is immunized 
with the protein using an adjuvant (e.g., Freund's adjuvant) and a standard 
immunization protocol with periodic boosts. The animars immime response to the 
immunogen preparation is monitored by taking test bleeds and determining the titer of 
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reactivity to the sensory receptor. When appropriately high titers of antibody to the 

immunogen are obtained, blood is collected from the animal and antisera are prepared. 

Further fractionation of the antisera to enrich for antibodies reactive to the protein can 

be done if desired (see Harlow & Lane, supra). 
5 Monoclonal antibodies may be obtained by various techniques familiar to 

those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen are immortalized, commonly by fusion with a myeloma cell (see Kohler & 
Milstein, Eur. J. Immunol, 6:51 1, 1976). Alternative methods of immortahzation 
include transformation with Epstein Baix Virus, oncogenes, retroviruses, or other 
10 methods well known in the art. Colonies arising from single clones of immortalized 
cells are screened for production of antibodies of the desired specificity and affinity 
for the antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
vertebrate host. Alternatively, one may isolate DNA sequences which encode a 
15 monoclonal antibody or a binding fragment thereof by screening a DNA library fix)m 
human B cells according to the general protocol outlined by Huse et ai, Science, 
246:1275, 1989. 

Monoclonal antibodies or polyclonal sera are collected and titered against 
antigen in an immunoassay, for example, a solid phase immunoassay with the antigen 

20 immobilized on a solid support. Typically, polyclonal antisera with a titer of lO' or 
greater are selected and tested for their cross reactivity against non-sensory receptor 
proteins, or even other sensory receptor family members or other related proteins from 
other organisms, using a competitive binding immuno-assay. Specific polyclonal 
antisera and monoclonal antibodies will usually bind with a Kd of at least about 0.1 

25 mM, more usually at least about 1 pM, optionally at least about 0. 1 p.M or better, and 

optionally 0.01 pM or better. 

Once sensory receptor family member specific antibodies are available, 
individual sensory receptor proteins can be detected by a variety of immunoassay 
methods. For a review of immu-nological and immunoassay procedures, see Basic 
30 and Clinical Immunology (Stites & Terr eds., 7th ed., 1991). Moreover, the 
immunoassays of the present invention can be performed in any of several 
configurations, which are reviewed extensively in Enzyme Immunoassay (Maggie, ed., 
1980); and Harlow &. Lane, supra. 
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2. Tmmunolot^cal binding assays 

Sensory receptor proteins can be detected and/or quantified using any of a 
number of well recognized immunological binding assays (see, e.g., U.S. Patent Nos. 
4,366,241; 4,376,1 10; 4,517,288; and 4,837,168). For a review of the general 

5 immunoassays, see also Methods in Cell Biology: Antibodies in Cell Biology, volume 
37 (Asai, ed. 1993); Basic and Clinical Immunology (Stites & Terr, eds., 7th ed., 
1991). Immunological binding assays (or immunoassays) typically use an antibody 
that specifically binds to a protein or antigen of choice (in this case a sensory receptor 
family member or an antigenic subsequence thereof). The antibody {e.g., anti-sensory 

10 receptor) may be produced by any of a number of means well known to those of skill 
in the art and as described above. 

Immunoassays also often use a labeling agent to specifically bind to and label 
the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 

1 5 may be a labeled sensory receptor polypeptide or a labeled anti-sensory receptor 
antibody. Alternatively, the labeling agent may be a third moiety, such a secondary 
antibody, that specifically binds to the antibody/sensory receptor complex (a 
secondary antibody is typically specific to antibodies of the species firom which the 
first antibody is derived). Other protems capable of specifically binding 

20 immunoglobulin constant regions, such as protein A or protein G may also be used as 
the label agent. These proteins exhibit a strong non-immunogenic reactivity with 
immunoglobulin constant regions fi-om a variety of species {see. e.g. , Kronval et al, J. 
Immunol, 111:1401, 1973; Akerstrome/a/., J. Immunol, 135:2589, 1985). The 
labeling agent can be modified with a detectable moiety, such as biotin, to which 

25 another molecule can specifically bind, such as streptavidin. A variety of detectable 
moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 

30 incubation time will depend upon the assay format, antigen, volume of solution, 
concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°Cto40°C. 
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a. Non-competitive assay fonnats 

Immunoassays for detecting a sensory receptor protein in a sample may be 
either competi-tive or noncompetitive. Noncompetitive immunoassays directly 
measure the amount of antigen. In one preferred "sandwich" assay, for example, the 

5 anti-sensoiy receptor antibodies are bound directly to a solid substrate on which they 
are immobiUzed. These immobihzed antibodies then capture the sensory receptor 
protein present in the test sample. The sensory receptor protein thus immobiUzed is 
then bound by a labeling agent, such as a second anti-sensory receptor antibody 
bearing a label. Alternatively, the second antibody may lack a label, but it may, in 

10 turn, be bound by a labeled third antibody specific to antibodies of the species from 
which the second antibody is derived. The second or third antibody is typically 
modified with a detectable moiety, such as biotin, to which another molecule 
specifically binds, e.g., streptavidin, to provide a detectable moiety. 

b. Competitive assav formats 

1 5 In competitive assays, the amount of sensory receptor protein present in the 

sample is measured indirectly by measuring the amount of a known, added 
(exogenous) sensory receptor protein displaced (competed away) from an anti-sensory 
receptor antibody by the unknown sensory receptor protein present in a sample. In 
one competitive assay, a known amount of sensory receptor protein is added to a 

20 sample and the sample is then contacted with an antibody that specifically binds to the 
sensory receptor. The amount of exogenous sensory receptor protein bound to the 
antibody is inversely proportional to the concentration of sensory receptor protein 
present in the sample, hi a particularly preferred embodiment, the antibody is 
immobiUzed on a soUd substrate. The amount of sensory receptor protein bound to 

25 the antibody may be determined either by measuring the amount of sensory receptor 
protein present in a sensory receptor/antibody complex, or alternatively by measuring 
the amount of remaining uncomplexed protein. The amount of sensory receptor 
protein may be detected by providing a labeled sensory receptor molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 

30 the known sensory receptor protein is immobilized on a solid substrate. A known 
amount of anti-sensory receptor antibody is added to the sample, and the sample is 
then contacted with the immobilized sensory receptor. The amount of anti-sensory 
receptor antibody bound to the known immobilized sensory receptor protein is 
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inversely proportional to the amount of sensory receptor protein present in the sample. 
Again, the amount of immobilized antibody may be detected by detecting either the 
immobilized fraction of antibody or the fraction of the antibody that remains in 
solution. Detection may be direct where the antibody is labeled or indirect by the 
5 subsequent addition of a labeled moiety that specifically binds to the antibody as 

described above. 

c. Cross-reactivitv determinations 
hnmunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 

10 nucleic acid sequences disclosed herein can be immobilized to a solid support. 
Proteins (e.g., sensory receptor proteins and homologs) are added to the assay that 
compete for binding of the antisera to the immobilized antigen. The ability of the 
added proteins to compete for binding of the antisera to the inmiobi-Uzed protein is 
compared to the ability of the sensory receptor polypeptide encoded by the nucleic 

1 5 acid sequences disclosed herein to compete with itself. The percentage cross- 
reactivity for the above proteins is calculated, using standard calculations. Those 
antisera with less than 10% cross-reactivity with each of the added proteins listed 
above are selected and pooled. The cross-reacting antibodies are optionally removed 
from the pooled antisera by immunoabsorption with the added considered proteins, 

20 e.g., distantly related homologs. to addition, peptides comprising amino acid 
sequences representing conserved motifs that are used to identify members of the 
sensory receptor family can be used in cross-reactivity determinations. 

The immunoabsorbed and pooled antisera are then used in a competitive 
binding immu-noassay as described above to compare a second protein, thought to be 

25 perhaps an allele or poly-morphic variant of a sensory receptor family member, to the 
immunogen protein (z.e. , sensory receptor protein encoded by the nucleic acid 
sequences disclosed herein). In order to make this comparison, the two proteins are 
each assayed at a wide range of concentrations and the amount of each protein 
required to inhibit 50% of the binding of the antisera to the immobilized protein is 

30 determined. If the amount of the second protein required to inhibit 50% of binding is 
less than 10 times the amount of the protein encoded by nucleic acid sequences 
disclosed herein required to inhibit 50% of binding, then the second protein is said to 
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specifically bind to the polyclonal antibodies generated to a sensory receptor 
immunogen. 

Antibodies raised against sensory receptor conserved motifs can also be used 
to prepare antibodies that specifically bind only to GPCRs of the sensory receptor 

5 family, but not to GPCRs from other famihes. Polyclonal antibodies that specifically 
bind to a particular member of the sensory receptor family, can be make by 
subtracting out cross-reactive antibodies using other sensory receptor family members. 
Species-specific polyclonal antibodies can be made in a similar way. For example, 
antibodies specific to human T2R01 can be made by, subtracting out antibodies that 

10 are cross-reactive with orthologous sequences, e.g., rat OLFRl or mouse OLFRl . 

d. Other assay formats 

Western blot (immunoblot) analysis is used to detect and quantify the presence 
of sensory receptor protein in the sample. The technique generally comprises 
separating sample proteins by gel electrophoresis on the basis of molecular weight, 

15 transferring the separated proteins to a suitable solid support, (such as a nitrocellulose 
filter, a nylon filter, or derivatized nylon filter), and incubating the sample with the 
antibodies that specifically bind the sensory receptor protein. The anti-sensory 
receptor polypeptide antibodies specifically bind to the sensory receptor poly-peptide 
on the solid support. These antibodies may be directly labeled or alternatively may be 

20 subsequently detected using labeled antibodies {e.g. , labeled sheep anti-mouse 
antibodies) that specifically bind to the anti-sensory receptor antibodies. 

Other assay formats include liposome immunoassays (LIA) using liposomes 
designed to bind specific molecules {e.g., antibodies) and release encapsulated 
reagents or markers. The released chemicals are then detected according to standard 

25 techniques (see Monroe et al , Amer. Clin. Prod. Rev. , 5 :34, 1 986). 

e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immo-bihzed on a solid substrate it is desirable to minimize the 
30 amount of non-specific binding to the substrate. Means of reducing such non-specific 
binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
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compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f. Labels 

The particular label or detectable group used in the assay is not a critical aspect 

5 of the invention, as long as it does not significantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immuno-assays and, in general, most any label useful in such 
methods can be applied to the present invention. Thus, a label is any composition 

1 0 detectable by spectroscopic, photochemical, bio-chemical, immunochemical, 

electrical, optical or chemical means. Usefiil labels in the present invention include 
magnetic beads (e.g., DYNABEADS™, fluorescent dyes {e.g., fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels {e.g., 'H, ^^I, "S, ''C, 
or ''P), enzymes {e.g., horseradish peroxidase, alkaline phosphatase and others 

1 5 commonly used in an ELIS A), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads {e.g, polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component of the 
assay according to methods well known in the art. As indicated above, a wide variety 
of labels maybe used, with the choice of label depending on sensitivity required, ease 

20 of conjugation with the compound, stability requirements, available instrumentation. 

and disposal provisions. 

Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule {e.g., biotin) is covalently bound to the molecule. The ligand then 
binds to another molecules {e.g., streptavidin) molecule, which is either inherently 

25 detectable or covalently bound to a signal system, such as a detectable enzyme, a 
fluorescent compound, or a chemiluminescent compound. The ligands and their 
targets can be used in any suitable combination with antibodies that recognize a 
sensory receptor protein, or secondary antibodies that recognize anti-sensory receptor. 
The molecules can also be conjugated directly to signal generating 

30 compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest 
as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone. 
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etc. Chemiluminescent compounds include luciferin, and 
2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 
signal producing systems that maybe used, see U.S. Patent No. 4,391,904. 

Methods for detecting labels are well known. Thus, for example, where the 

5 label is a radioactive label, it may be detected using a scintillation counter or with 
photographic fihn as in autoradiography. Where the label is a fluorescent label, it may 
be detected by exciting the fluoro-chrome with the appropriate wavelength of light 
and detecting the resulting fluorescence. The fluorescence may be detected visually, 
with photographic film, or using electronic detectors such as charge coupled devices 

1 0 (CCDs) or photomultipliers. Similarly, enzymatic labels may be detected by 
providing the appropriate substrates for the enzyme and detecting the resulting 
reaction product. Finally, simple colorimetric labels may be detected simply by 
observing the color associated with the label. Thus, in various dipstick assays, 
conjugated gold often appears pink, while various conjugated beads appear the color 

15 of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, aggluti-nation assays can be used to detect the presence of the target 
antibodies. In this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
20 labeled and the presence of the target antibody is detected by simple visual inspection. 

E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian sensory, and more particulariy, olfactory receptor 
of the invention, both in vitro and in vivo are described below, as are methods and 

25 compositions for determining whether a test compound is neurotoxic to an olfactory 
neuron expressing an olfactory transmembrane receptor polypeptide. Any aspect of 
cell physiology can be monitored to assess the effect of sensant-binding to a naturally- 
occurring or chimeric olfactory receptor. These assays may be performed on intact 
cells expressing an olfactory receptor, on permeabilized cells or on membrane 

30 firactions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 
neurons. These receptors bind odorants and initiate the transduction of chemical 
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Stimuli into electrical signals. An activated or inhibited G-protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. The classic 
examples are the activation of cGMP phosphodiesterase by transducin in the visual 
system, adenylate cyclase by the stimulatory G-protein, phospholipase C by Gq and 
5 other cognate G-proteins, and modulation of diverse channels by Gi and other G- 
proteins. Downstream consequences can also be examined such as generation of 
diacyl glycerol and IP3 by phospholipase C, and in turn, for calcium mobilization by 
IP3. 

The sensory receptor protein of the assay will typically be selected from a 
10 natural poly-peptide or conservatively modified variant thereof Generally, the amino 
acid sequence identity will be at least 75%, 85%, 90%, 95%, or 99%. Optionally, the 
polypeptide of the assays can comprise a domain of a sensory receptor protein, such as 
an extracellular domain, transmembrane region, transmembrane domain, cytoplasmic 
domain, ligand binding domain, subunit association domain, active site, and the like. 
1 5 Either the sensory receptor protein or a domain thereof can be covalently Unked to a 
heterologous protein to create a chimeric protein used in the assays described herein. 

Modulators of sensory receptor activity can be tested using sensory receptor 
polypeptides as described above, either recombinant or naturally occurring. Protein 
can be isolated, expressed in a cell, expressed in a membrane derived from a cell, 
20 expressed in tissue or in an animal, either recombinant or naturally occurring. 

Modulation can be tested using one of the in vitro or in vivo assays described herein. 
1. In vitro binding assays 

Sensory perception can also be examined in vitro with soluble or solid state 
reactions, using a full-length sensory receptor-GPCR or a chimeric molecule such as 

25 an extracellular domain or transmembrane region, or combination thereof, of a 

sensory receptor covalently linked to a heterologous signal transduction domain, or a 
heterologous extracellular domain and/or transmembrane region covalently linked to 
the transmembrane and/or cytoplasmic domain of a sensory receptor. Furthermore, 
hgand-binding domains of the protein of interest can be used in vitro in soluble or 

30 solid state reactions to assay for ligand binding. In numerous embodiments, a 
chimeric receptor will be made that comprises all or part of a sensory receptor 
polypeptide, as well an additional sequence that facihtates the locaUzation of the 
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sensory receptor to the membrane, such as a rhodopsin, e.g., an N-temainal fragment 
of a rhodopsin protein. 

Ligand binding to a sensory receptor protein, a domain, or chimeric protein 
can be tested in solution, in a bilayer membrane, attached to a solid phase, in a lipid 
5 monolayer, or in vesicles. Binding of a modulator can be tested using, e.g,, changes in 
spectroscopic characteristics {e.g., fluorescence, absorbence, refractive index) 
hydrodynamic (e.g., shape), chromatographic, or solubility properties. Sensory 
receptors with large {e.g., approximately 600 amino acid residues) extracellular N- 
terminal segments. These N-terminal segments are thought to form ligand-binding 

10 domains, and are therefore useful in biochemical assays to identify sensory receptor 
agonists and antagonists. Similar assays have been used with other GPCRs, such as 
the metabo-tropic glutamate receptors {e.g., Han &Hampson, J. BioL Chem. 
274:10008, 1999). These assays might involve displacing a radioactively or 
fluorescently labeled ligand, and measuring changes in intrinsic fluorescence or 

15 changes in proteolytic susceptibility, etc. 

Receptor-G-protein interactions can also be examined. For example, binding 
of the G-protein to the receptor or its release from the receptor can be examined. For 
example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 

20 detected in a variety of ways, as noted above. Such an assay can be modified to 

search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for ixihibitors by 
looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 

25 serves as a criterion of activation. 

An activated or inhibited G-protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 
activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G-protein, phospholipase C by Gq and other cognate G 

30 proteins, and modulation of diverse channels by Gi and other G proteins. 

Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 
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2. Fluorescence Polarization Assays 

In another embodiment, Fluorescence Polarization ("FP") based assays may be 
used to detect and momtor sensant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equilibrium binding, nucleic acid hybridization, 

5 and enzymatic activity. Fluores-cence polarization assays are homogeneous in that 
they do not require a separation step such as centrifiigation, filtration, 
chromatography, precipitation, or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobilized phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the polari- 

10 zation is rapid and does not destroy the sample. Generally, this technique can be used 
to measure polarization values of fluorophores from low picomolar to micromolar 
levels. This section describes how fluorescence polarization can be used in a simple 
and quantitative way to measure the binding of odorants to the sensory receptors of 
the invention. 

1 5 When a fluorescently labeled molecule is excited with plane polarized light, it 

emits light that has a degree of polarization that is inversely proportional to its 
molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
during the excited state ( 4 nano-seconds in the case of fluorescein) and the 
polarization of the light remains relatively constant between excitation and emission. 

20 Small fluorescently labeled molecules rotate rapidly during the excited state and the 
polarization changes significantly between excitation and emission. There-fore, small 
molecules have low polarization values and large molecules have high polarization 
values. For example, a single-stranded fluorescein-labeled oligonucleotide has a 
relatively low polarization value but when it is hybridized to a complementary strand, 

25 it has a higher polariza-tion value. When using FP to detect and monitor odorant- 
binding which may activate or inhibit the sensory receptors of the invention, 
fluorescence-labeled sensants or auto-fluorescent sensants maybe used. 
Fluorescence polarization (P) is defined as: 

30 Where n is the intensity of the emission light parallel to the excitation Ught 

plane and Int 1 is the intensity of the emission light perpendicular to the excitation 
light plane. P, being a ratio of Ught intensities, is a dimensionless number. For 
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example, the Beacon® and Beacon 2000-^" System may be used in connection with 
these assays. Such systems typically express polarization in millipolarization units (1 
Polarization Unit =1000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 

5 equation and the reader is referred to Jolley/W. Toxicol. 5,236, 1981 which gives 
a thorough expla-nation of this equation. Summarily, the Perrin equation states that 
polarization is directly propor-tional to the rotational relaxation time, the time that it 
takes a molecule to rotate through an angle of approximately 68.5°. Rotational 
relaxation time is related to viscosity (ti), absolute tempera-ture (T), molecular 

10 volume (V), and the gas constant (R) by the following equation: 

377K 

Rotational Re laxationTime = 

The rotational relaxation time is small (« 1 nanosecond) for small molecules 
(e.g., fluorescein) and large (« 100 nanoseconds) for large molecules {e.g., 
immunoglobulins). If viscosity and temperamre are held constant, rotational 

15 relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to inter-actions with other molecules, 
dissociation, polymerization, degradation, hybridization, or confor-mational changes 
of the fluorescently labeled molecule. For example, fluorescence polarization has 
been used to measure enzymatic cleavage of large fluorescein labeled polymers by 

20 proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3. iSnhihle and snlid state high thrnuphput assays 
In yet another embodiment, the invention provides soluble assays using 
molecules such as a domain such as ligand binding domain, an extracellular domain, a 

25 transmembrane domain (e.g., one comprising seven transmembrane regions and 

cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc.; a domain that is covalently linked to a heterologous 
protein to create a chimeric molecule; a sensory receptor protein; or a cell or tissue 
expressing a sensory receptor protein, either naturally occurring or recombinant, to 

30 another embodiment, the invention provides solid phase based in vitro assays in a high 
throughput format, where the domain, chimeric molecule, sensory receptor protein, or 
cell or tissue expressing the sensory receptor is attached to a solid phase substrate. 
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In the high throughput assays of the invention, it is possible to screen up to 
several thousand different modulators or ligands in a single day. In particular, each 
well of a microtiter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentra-tion or incubation time effects are to be observed, 
5 every 5-10 wells can test a single modulator. Thus, a single standard microtiter plate 
can assay about 100 (e,g,, 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 1500 different compounds. It is 
possible to assay several different plates per day; assay screens for up to about 
6,000-20,000 different compounds is possible using the integrated systems of the 
10 invention. More recently, micro fluidic approaches to reagent manipulation have been 
developed. 

The molecule of interest can be bound to the solid state component, directly or 
indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be any of a 
variety of compo-nents. In general, a molecule which binds the tag (a tag binder) is 

1 5 fixed to a solid support, and the tagged molecule of interest {e,g. , the taste 

transduction molecule of interest) is attached to the solid support by interaction of the 
tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the Uterature. For example, where a tag has a natural 

20 binder, for example, biotin, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, etc.). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders (see, SIGMA Immunochemicals 
1998 catalogue SIGMA, St Louis MO). 

25 Similarly, any haptenic or antigenic compound can be used in combination 

with an appro-priate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 
and the tag binder is a second antibody which recognizes the first antibody. In 

30 addition to antibody-antigen interactions, receptor-Iigand inter-actions are also 

appropriate as tag and tag-binder pairs. For example, agonists and antagonists of cell 
membrane receptors (e.g., cell receptor-hgand interactions such as transferrin, c-kit, 
viral receptor ligands, cytokine receptors, chemokine receptors, interleukin receptors. 
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describing arrays of biopolymers fixed to solid substrates). Non-chemical approaches 
for fixing tag binders to substrates include other common methods, such as heat, 
cross-linking by UV radiation, and the like. 
4. Computer-based assays 

5 Yet another assay for compounds that modulate sensory receptor protein 

activity involves computer assisted drug design, in which a digital or analog 
processing system is used to generate a three-dimensional structure of a sensory 
receptor protein based on the strucUiral information encoded by its amino acid 
sequence. The input amino acid sequence interacts directly and actively with a 

1 0 preestablished algorithm in a computer program to yield secondary, tertiary, and 
quatemary structural models of the protein. The models of the protein structure are 
then examined to identify regions of the structure that have the ability to bind, e.g., 
ligands. These regions are then used to identify ligands that bind to the protein. 

The three-dimensional structural model of the protein is generated by entering 

1 5 protein amino acid sequences of at least 1 0 amino acid residues or corresponding 
nucleic acid sequences encoding a sensory receptor polypeptide into the computer 
system. The nucleotide sequence encoding the polypeptide, or the amino acid 
sequence thereof, can be any of those described herein, or firagments or variants 
thereof. 

20 The amino acid sequence represents the primary sequence or subsequence of 

the protein, which encodes the structural information of the protein. At least 10 
residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that mclude, but are not limited to, electronic storage media (e.g., 

25 magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by intemet sites, and by RAM. The three-dimensional 
strucmral model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. 
The amino acid sequence represents a primary structure that encodes the 

3 0 information necessary to form the secondary, tertiary and quatemary structure of the 
protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are refenred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
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accessible surfaces, and hydrogen bonding. Secon-dary energy terms include van der 
Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secon-dary 
5 structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter addi-tional variables such as whether the protein is membrane bound 
or soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, 

10 or nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
computer program matches hydrophobic faces of secondary structure with like, and 
hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand binding regions are 

15 identified by the computer system. Three-dimensional structures for potential ligands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
compounds, as described above. The three-dimensional structure of the potential 
ligand is then compared to that of the sensory receptor protein to identify ligands that 
bind to the protein. Binding affinity between the protein and ligands is determined 

20 using energy terms to determine which ligands have an enhanced probability of 
binding to the protein. 

Computer systems are also used to screen for mutations, polymorphic variants, 
alleles and interspecies homologs of sensory receptor genes. Such mutations can be 
associated with disease states or genetic traits. As described above, GeneChip'^^ and 

25 related technology can also be used to screen for mutations, polymorphic variants, 
alleles and interspecies homologs. Once the variants are identified, diagnostic assays 
can be used to identify patients having such mutated genes. Identification of the 
mutated sensory receptor genes involves receiving input of a first nucleic acid or 
amino acid sequence of a sensory receptor gene, or conservatively modified versions 

30 thereof The sequence is entered into the computer system as described above. The 
furst nucleic acid or amino acid sequence is then compared to a second nucleic acid or 
amino acid sequence that has substantial identity to the first sequence. The second 
sequence is entered into the computer system in the manner described above. Once 
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odorant dependent activation monitored. Control samples (imtreated with activators 
or inhibitors) are assigned a relative sensory receptor activity value of 100. Inhibition 
of a sensory receptor protein is achieved when the sensory receptor activity value 
relative to the control is about 90%, optionally 50%, optionally 25-0%. Activation of 

5 a sensory receptor protein is achieved when the sensory receptor activity value relative 
to the control is 1 10%, optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by detennining changes in polarization 
(i.e., electri-cal potential) of the cell or membrane expressing a sensory receptor 
protein. One means to deter-mine changes in cellular polarization is by measuring 

10 changes in current, and thereby measuring changes in polarization, with voltage-clamp 
and patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, 
and the "whole cell" mode {see, e.g., Ackerman et ai. New Engl. J Med., 336:1575, 
1997). Whole cell currents are conveniently determined using the standard. Other 
known assays include: assays to measure ion flux using radiolabeled or fluorescent 

15 probes such as voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al. , J. 

Membrane Biol., 88:67, 1988; Gonzales & Tsien, Chem. Biol, 4:269, 1997; Daniel et 
al., J. Pharmacol. Meth., 25:185, 1991; Holevinsky et al, J. Membrane Biology, 
137:59, 1994). Generally, the compounds to be tested are present in the range from 1 
pMto 100 mM. 

20 The effects of the test compounds upon the function of the polypeptides can be 

measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 
consequences are determined using intact cells or animals, one can also measure a 

25 variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers {e.g.. Northern blots), changes in 
cell metabolism such as cell growth or pH changes, and changes in intracellular 
second messengers such as Ca^^, P3, cGMP, or cAMP. 

Preferred assays for G-protein coupled receptors include cells that are loaded 

30 with ion or voltage sensitive dyes to report receptor activity. Assays for determining 
activity of such receptors can also use known agonists and antagonists for other 
G-protem coupled receptors as negative or positive controls to assess activity of tested 
compounds. In assays for identifying modulatory compounds {e.g., agonists. 
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antagonists), changes in the level of ions in the cytoplasm or membrane voltage will 
be monitored using an ion sensitive or membrane voltage fluorescent indicator, 
respectively. Among the ion-sensitive indicators and voltage probes that may be 
employed are those disclosed in the Molecular Probes 1997 Catalog. For G-protein 
5 coupled receptors, promiscuous G-proteins such as Gal5 and Gal6 can be used in the 
assay of choice (Wmc et al, Proc. Natl Acad. ScL, 88:10049, 1991). Such 
promiscuous G-proteins allow coupling of a wide range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 
increases in second messengers such as IP3, which releases intracellular stores of 
10 calcium ions. Activation of some G-protein coupled receptors stimulates the 

fonnation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
ofphosphatidylinositol(Berridge& Irvine, iVarwre 312:315, 1984). IP3intum 
stimulates the release of intracellular calcium ion stores. Thus, a change in 
cytoplasmic calcium ion levels, or a change in second messenger levels such as IP3 
15 can be used to assess G-protein coupled receptor function. Cells expressing such 
G-protein coupled receptors may exhibit increased cytoplasmic calcium levels as a 
result of contribution from both intracellular stores and via activation of ion chamiels, 
in which case it may be desirable although not necessary to conduct such assays in 
calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 
20 distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve determining the activity of receptors which, when 
activated, result in a change in the level of intracellular cyclic nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 
cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell chamiels and 
25 olfactory neuron chamiels that are permeable to cations upon activation by binding of 
CAM? or cGMP (see, e.g., Altenhofen et al, Proc. Natl. Acad. Scl, 88:9868, 1991 
and Dhallan et ai. Nature 347:184, 1990). In cases where activation of the receptor 
results in a decrease in cyclic nucleotide levels, it may be preferable to expose the 
cells to agents that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior 
30 to adding a receptor-activating compound to the cells in the assay. Cells for this type 
of assay can be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor {e.g., 
certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors. 
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serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, sensory receptor protein activity is measured by 
expressing a sensory receptor gene in a heterologous cell with a promiscuous 

5 G-protein that links the receptor to a phospholipase C signal transduction pathway 
(see Offermanns & Simon, 1 Biol Chem., 270:15175, 1995). Optionally the cell Ime 
is HEK-293 (which does not naturally express sensory receptor genes) and the 
promiscuous G-protein is Gal 5 (Offermanns & Simon, supra), Modu-lation of 
olfactory transduction is assayed by measuring changes in intracellular Ca^^ levels, 

1 0 which change in response to modulation of the sensory receptor signal transduction 
pathway via administration of a molecule that associates with a sensory receptor 
protein. Changes in Ca^"" levels are optionally measured using fluorescent Ca^"" 
indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 

1 5 measured using immunoassays. The method described in Offermanns & Simon, J. 
Biol. Chem., 270:15175, 1995, may be used to determine the level of c AMP. Also, 
the method descnbed in Felley-Bosco et al.,Am. J, Resp. Cell and Mol Biol, 11:159, 
1994, may be used to determine the level of cGMP. Further, an assay kit for 
measuring cAMP and/or cGMP is described in U.S. Patent No. 4,1 15,538, herein 

20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent No. 5,436, 128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 

25 extracted in chlorofoim-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
detemiined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 

30 presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing a sensory 
receptor protein of interest is contacted with a test compound for a sufficient time to 
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effect any interactions, and then the level of gene expression is measured. The 
amount of time to effect such interactions may be empiri-cally determined, such as by 
running a time course and measuring the level of transcription as a function of time. 
The amount of transcription may be measured by using any method known to those of 

5 skill in the art to be suitable. For example, mRNA expression of the protein of 
interest may be detected using northern blots or their polypeptide products may be 
identified using immunoassays. Alternatively, transcription based assays using 
reporter gene may be used as described in U.S. Patent No. 5,436,128, herein 
incorporated by reference. The reporter genes can be, e.g., chloramphenicol 

10 acetyltransferase, luciferase, '3-galactosidase and alkaline phosphatase. Furthemiore, 
the protein of interest can be used as an indirect reporter via attachment to a second 
reporter such as green fluorescent protein (see, e.g., MistiU &. Spector, Nature 

Biotech. 15:961, 1997). 

The amount of transcription is then compared to the amount of transcription in 

1 5 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the sensory 
receptor protein of interest. A substantially identical cell may be derived from the 
same cells from which the recombinant cell was prepared but which had not been 
modified by introduction of heterologous DNA. Any difference in the amount of 

20 transcription indicates that the test compound has in some manner altered the activity 
of the sensory receptor protein of mterest. 

6. Transgenic nnn-human animals expre ssing sensory receptors 
Non-human animals expressing one or more sensory receptor sequences of the 
invention, particularly human olfactory receptor sequences, can also be used for 

25 receptor assays. Such expression can be used to determine whether a test compound 
specifically binds to a mammaUan olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or fransiently fransfected with a nucleic 
acid encoding an olfactory receptor or hgand binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 

30 specifically binding to the receptor polypeptide. 

Use of franslocation domains in the fusion polypeptides generates a cell 
expressing high levels of olfactory receptor. Animals transfected or infected with the 
vectors of the invention are particularly useful for assays to identify and characterize 
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odorantsAigands that can bind to a specific or sets of receptors. Such vector-infected 
animals expressing libraries of human olfactory sequences can be used for in vivo 
screening of odorants and their effect on, e.g., ceU physiology {e.g., on olfactory 
neurons), on the CNS (e.g., olfactory bulb activity), or behavior. 

5 Means to infect/express the nucleic acids and vectors, either individually or as 

libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 

1 0 When electrodes are located on the olfactory bulb surface it is possible to record stable 
responses over a period of several days (see, e.g., Kashiwayanagi, Braiti Res. Protoc. 
1:287, 1997). In this study, electroolfactogram recordings were made with a four- 
electrode assembly from the olfactory epithelium overlying the endotuibinate bones 
facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral axis of 

1 5 one turbinate bone or were placed in corresponding positions on four turbinate bones 
and moved together up toward the top of the bone. See also, Scott, J. Neurophysiol. 
77:1950, 1997; Scott,/. Neuro-physiol. 75:2036, 1996; Ezeh, J. Neurophysiol. 
73:2207, 1995. In other systems, fluorescence changes in nasal epithelium can be 
measured using the dye di-4-ANEPPS, which is apphed on the rat's nasal septum and 

20 medial surface of the turbinates (see, e.g. , Youngentob, J. Neuro-physiol. 73:387, 

1995). Extracellular potassium activity (aK) measurements can also be carried out in 
in vivo. An increase in aK can be measured in the mucus and the proximal part of the 
nasal epithehum (see, e.g., Khayari, Brain Res. 539:1, 1991). 

The sensory receptor sequences of the invention can be for example expressed 

25 in animal nasal epithelium by delivery with an infecting agent, e.g. , adenovirus 

expression vector. Recom-binant adenovirus-mediated expression of a recombinant 
gene in olfactory epithehum using green fluorescent protein as a marker is described 
by, e.g, Touhara, Proc. Natl. Acad. Sci. USA 96:4040, 1999. 

The endogenous olfactory receptor genes can remain functional and wild-type 

30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well kno^^'n in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian cell can be decreased or 
5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to dismpt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals {see, e.g., 
Holzschu, Transgenic Res 6:97, 1997). The insertion of the exogenous is typically by 
10 homologous recombination between complementaiy nucleic acid sequences. The 

exogenous sequence is some portion of the target gene to be modified, such as exomc, 
intronic or transcriptional regulatory sequences, or any genomic sequence which is 
able to affect the level of the target gene's expression; or a combination thereof. Gene 
targeting via homologous recombi-nation in pluripotential embryonic stem (ES) cells 
15 allows one to modify precisely the genomic sequence of interest. Any technique can 
be used to create, screen for, propagate, a knockout animal, e.g., see Bijvoet, Hum. 
Mol Gefiet. 7:53, 1998); Moreadith, J. MoL Med. 75:208, 1997; Tojo, Cytotechnology 
19:161, \99S\UnAzQ% Methods Mol. Biol. 48:167, 1995;Longo, Transgenic Res. 
6:321, 1997; U.S. Patents Nos. 5,616.491; 5,464,764; 5,631,153; 5,487,992; 
20 5,627!o59; 5,272,071; WO 91/09955; WO93/09222; WO 96/2941 1; WO 95/31560; 
WO 91/12650. 

The nucleic acid libraries can also be used as reagents to produce "knockout" 
human cells and their progeny. 
F. Modulators 

25 The compounds tested as modulators of a sensory receptor family member can 

be any small chemical compound, or a biological entity, such as a protein, sugar, 
nucleic acid or lipid. Alternatively, modulators can be genetically altered versions of 
a sensory receptor gene. Typically, test compounds will be small chemical molecules 
and peptides. Essentially any chemical compound can be used as a potential 

30 modulator or Ugand in the assays of the invention, although most often 

compounds-can be dissolved in aqueous or organic (especially DMSO-based) 
solutions are used. The assays are designed to screen large chemical libraries by 
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automating the assay steps and providing compounds from any convenient source to 
assays, which are typically run in parallel {e.g., in microtiter formats on microliter 
plates in robotic assays). It will be appreciated that there are many suppliers of 
chemical compounds, including Sigma (St, Louis, MO), Aldnch (St. Louis, MO), 
5 Sigma- Aldrich (St. Louis, MO), Fluka Chemika-Biochemica Analytika (Buchs, 
Switzerland) and the like. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 

10 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired charac-teristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual therapeutics. 

15 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

20 given compound length (te, , the number of amino acids in a polypeptide compound). 
Millions of chemical compoimds can be synthesized through such combinatorial 
mixing, of chemical building blocks. 

Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 

25 limited to, peptide libraries (see, e.g., U.S. Patent No. 5,010,175; Furka, Int. J. Pept. 
Prot. Res. 37:487, 1991; and Houghton et aL, Nature 354:84, 1991). Other 
chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids {e.g., WO 91/19735), encoded 
peptides {e.g., WO 93/20242), random bio-oligomers (e.g., WO 92/00091), 

30 benzodiazepines (e.g., U.S. Patent No. 5,288,5 14), diversomers such as hydantoins, 
benzodiaze-pines and dipeptides (Hobbs et al, Proc. Nat. Acad. ScL 90:6909, 1993), 
vinylogouspolypep-tides (Hagiharaera/.,/. Amer. Chem. Soc. 114:6568, 1992), 
nonpeptidal peptidomimetics with glucose scaffolding (Hirschmaim et aL, J. Amer. 



52 



10 



wo 01/98526 PCT/USOl/20122 

Moreover, a method is provided for simulating a fragrance or flavor sensed by 
a mammal (..^., human), comprising: for each of a plurality of sensory receptors, or 
fragments or variants thereof, ascertaining the extent to which the sensory receptor 
interacts with the fragrance and/or flavor; and combining a plurality of compounds, 
5 each having a previously-determined interaction with one or more of the sensory 
receptors, in amounts that together provide a stimulation profile that mimics the 
profile for the fragrance and/or flavor. Interaction of a fragrance and/or flavor with a 
sensory receptor can be detemimed using any of the binding or reporter assays 
described herein. The interactions can be aggregated or a profile generated using 
known signal processing techniques (e.g., a neural network) as described below. The 
sensory receptor, or fragments or variants thereof (e.g., fiision proteins with reporters, 
chimeric proteins) may be expressed in cells; otherwise, ligand-binding domain(s) 
may be fixed to a substrate (e.g., planar, bead, or fiber) that is solid or porous. The 
plurality of compounds may then be combined to form a mixture. If desired, one or 
15 more of the plurality of the compounds can be combined covalently. The combined 
compounds substantially stimulate at least 50%, 60%, 70%, 75%, 80%, 90%, 95%, 
99% or all of the receptors that are substantially stimulated by the fragrance or flavor. 

In yet another aspect of the invention, a method is provided in which a 
plurality of standard compounds are tested against a plurality of sensory receptors, or 
20 fragments or variants thereof, to ascertain the extent to which the sensory receptors 
each interact with each standard compound, thereby generating a receptor stimulation 
profile for each standard compound. These receptor stimulation profiles may then be 
stored in a relational database on data storage medium. The method may further 
comprise providing a desired receptor-stimulation profile for an odor and/or taste; 
25 comparing the desired receptor stimulation profile to the relational database; and 
ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may fiirther comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the odor and/or taste. 
30 A ftirther aspect of the invention is to provide a method for representing 

sensory percep-tion of a particular odor and/or taste in a mammal {e.g., human), 
comprising: providing values X, to X„ representative of the quantitative stimulation of 
each of n sensory receptors of the mammal; where n is greater than or equal to 5. n is 



53 



wo 01/98526 PCT/USOl/20122 

greater than or equal to 10, n is greater than or equal to 20, n is greater than or equal to 
50, n is greater than or equal to 75, « is greater than or equal to 100, n is greater than 
or equal to 125, n is greater than or equal to 150, n is greater than or equal to 175, n is 
greater than or equal to 200, « is greater than or equal to 225, n is greater than or equal 

5 to 250, n is greater than or equal to 275, n is greater than or equal to 300, /; is greater 
than or equal to 325, or n is greater than or equal to 350; and generating from the 
values a quantitative representation of sensory perception. The sensory receptors may 
be a receptor disclosed herein, or fragments or variants thereof. The representation 
may constitute a point or a volume in n-dimensional space, may constitute a graph or a 

1 0 spectrum, or may constitutes a matrix of quantita-tive representations. Also, the 
providing step may comprise contacting a plurality of recombi-nantly-produced 
sensory receptors, or fragments or variants thereof, with a composition and 
quantitatively measuring the interaction of the composition with the receptors. The 
maximum number of taste receptors that are needed to mimic the native repertoire 

1 5 {e.g. , about 50) may be less than the maximum number of olfactory receptors that are 
needed (e.g., about 350). But the number of sensory receptors that need to be 
represented in an assay to provide useful results may be much less. 

It is yet another aspect of the invention to provide a method for predicting the 
sensory perception in a mammal (e.g., human) generated by one or more molecules or 

20 combinations of molecules yielding unknown olfactory perception in the mammal, 

comprising: providing values Xi to Xn representative of the quantitative stimulation of 
each of « sensory receptors of the mammal; where n is greater than or equal to 5, n is 
greater than or equal to 10, « is greater than or equal to 20, n is greater than or equal to 
50, n is greater than or equal to 75, n is greater than or equal to 100, n is greater than 

25 or equal to 125, « is greater than or equal to 1 50, « is greater than or equal to 1 75, /j is 
greater than or equal to 200, n is greater than or equal to 225, n is greater than or equal 
to 250, n is greater than or equal to 275, n is greater than or equal to 300, n is greater 
than or equal to 325, or n is greater than or equal to 350; for one or more molecules or 
■ combinations of molecules yielding known sensory perception in a mammal; and 

30 generating from the values a quantitative representation of sensory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
sensory perception in a mammal, providing values Xi to X„ representative of the 
quantitative stimulation of each of « sensory receptors of the mammal; where n is 
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greater than or equal to 5, n is greater than or equal to 10, « is greater than or equal to 
20, n is greater than or equal to 50, n is greater than or equal to 75, n is greater than or 
equal to 100, n is greater than or equal to 125, n is greater than or equal to 150, n is 
greater than or equal to 175, « is greater than or equal to 200, n is greater than or equal 
5 to 225, n is greater than or equal to 250, n is greater than or equal to 275, n is greater 
than or equal to 300, n is greater than or equal to 325, or n is greater than or equal to 
350; for one or more mole-cules or combinations of molecules yielding unknown 
sensory perception in a mammal; and generating from the values a quantitative 
representation of sensory perception in a mammal for the one or more molecules or 
10 combinations of molecules yielding unknown sensory perception in a mammal, and 
predicting the olfactory perception in a mammal generated by one or more molecules 
or combinations of molecules yielding unknown sensory perception in a mammal by 
comparing the quantitative representation of sensory perception in a mammal for the 
one or more molecules or combinations of molecules yielding unknown sensory 
1 5 perception in a mammal to the quantitative representation of sensory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
sensory perception in a mammal. The sensory receptors used in this method may 
include a receptor disclosed herein, or firagment or variant thereof. The maximum 
number of taste receptors that are needed to mimicthe native repertoire (e.g., about 
20 50) may be less than the maximum number of olfactory receptors that are needed {e.g. , 
about 350). But the number of sensory receptors that need to be represented in an 
assay to provide useful results may be much less. 

Assaying for ligand-receptor binding in a large set of sensory receptors is 
envisioned to mimic the function of the nose or tongue in sensory perception of 
25 chemical sensants. For a set of sensory receptors with a redundancy of ligand-binding 
domains, the resultant signal is a summa-tion of the interactions of all sensory 
receptors in the set: none, one, or a few of which have ligand-binding domains that are 
a perfect fit for the sensant; some of which have ligand-binding domains that are only 
an imperfect fit for the sensant; and most of which do not significantly bind to the 
30 sensant. The individual sensory receptor's binding affinity for sensant varies accor- 
dingly. Thus, a suitably large set of ligand-binding domains from sensory receptors 
will be analogous to any abihty of the native repertoire of olfactory or taste receptors 
to tolerate varying degrees of mismatch between ligand and ligand-binding domain. 
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The complication of desensiti-zation of sensory receptor signaling will also be 
avoided by using the invention instead of prepa-rations of nasal or tongue epithelium 
containing native sensory receptors. For example, the event of binding between 
ligand and receptor can be separated from more complicated downstream signaling 
5 events in the epithelial cells. But the latter events can be reconstituted in the invention 
by transferring the sensory receptor of interest into appropriate host cells containing 
an intact and functional signaling pathway. 

H. Administration of Novel Sensant Compositions 

Sensory modulators can be administered directly to a mammal (e,g,, human) 

1 0 for modu-lation of sensory perception in vivo. Administration is by any of the routes 
normally used for introducing a modulator compound into ultimate contact with the 
tissue to be treated (e.g., nose or tongue). The olfactory modulators are administered 
in any suitable manner, optionally with acceptable carriers. Suitable methods of 
administering such modulators are available and well known to those of skill in the 

15 art, and, although more than one route can be used to administer a particular 
composition, a particular route can often provide a more immediate and more 
effective reaction than another route. Acceptable carriers are determined at least in 
part by the particular components of the composition to be administered (e.g., 
stabilizing the sensants), as well as by the particular method used to administer the 

20 composition. Accordingly, there is a wide variety of suitable formulations of 
pharmaceutical compositions of the present invention (see, e.g., Remington 's 
Pharmaceutical Sciences, 17th ed. 1985). 

The sensory modulators, alone or in combination with other suitable 
components, can be made into aerosol formulations (i.e., they can be "nebulized") to 

25 be administered via inhalation. Aerosol formulations can be placed into pressurized 
acceptable propellants, such as dichloro-difluoromethane, propane, nitrogen, and the 
like that may or may not contribute to sensory perception. Other possible formulation 
include dry or liquid forms, powders or tablets, solutions of polar (e.g., water) or 
nonpolar (e.g., alcohol) solvents, emulsions or suspensions, creams, gels, lotions, and 

30 syrups. 

Formulations suitable for administration include aqueous and non-aqueous 
solutions, isotonic sterile solutions, which can contain antioxidants; buffers, 
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bacteriostats, and solutes that render the formulation isotonic, and aqueous and 
non-aqueous sterile suspensions that can include suspending agents, solubilizers, 
thickening agents, stabilizers, and preservatives. In the practice of this invention, 
compositions can be administered, for example, by orally, topically, intravenously, 
5 intraperitoneally, intravesically, or intrathecally. Optionally, the compositions are 
administered orally or nasally. The formulations of compounds can be presented in 
unit-dose or multi-dose sealed containers, such as ampules and vials. Solutions and 
suspensions can be prepared from sterile powders, granules, and tablets of the kind 
previously described. The modu-lators can also be administered as part a of prepared 

10 drug, food, or cosmetic. In particular, an un-pleasant odor or taste {e.g., sulfur or 
bitter, respectively) may not be perceived as such and/or its effects reduced by 
blocking the binding between sensant ligand and sensory receptor by adding a 
competitor ligand that blocks binding between cognate ligand and receptor, or 
inhibiting or reducing signal transduction. In contrast, a pleasant odor or taste can be 

1 5 mimicked or enhanced. Primary sensants are preferred because the subset of activated 
cells is kept small and the effects limited to projection into a specific region of the 
brain. But novel olfactants or combinations thereof that bind only a few olfactory 
receptors (^.g., having less than five different ligand-binding domains) would also be 
useful. 

20 The dose administered to a mammal {e.g., human) should be sufficient to 

effect a bene-ficial response in the subject over time. The dose will be determined by 
the efficacy of the parti-cular sensory modulators employed and the condition of the 
subject, as well as the body weight or surface area of the area to be treated. The size 
of the dose also will be determined by the existence, nature, and extent of any adverse 

25 side-effects that accompany the administration of a particular compound or vector in a 
particular subject. In determining the effective amount of the modulator to be 
administered in a physician may evaluate circulating plasma levels of the sensory 
modulator, modulator toxicities,, and the production of anti-modulator antibodies. In 
general, the dose equivalent of a modulator is from about 1 ng/kg to 10 mg/kg for the 

30 typical mammal. For administration, sensory modulators can be administered at a 
rate determined by the ED50 of the modulator, and the side-effects of the inhibitor at 
various concentrations, as apphed to the mass and overall health of the mammal. 
Administration can be accomplished via single or divided doses. 
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L Kits 

Sensory receptor genes, or fragments or variants thereof are useful tools for 
identifying cells expressing sensory receptors, for forensics and paternity 
determinations, and for examining signal transduction in isolated cells. Sensory 
5 receptor family member-specific reagents that specifically hybridize to sensory 
receptor nucleic acids, such AOFLFl probes and primers, and sensory receptor 
specific reagents that specifically bind to a sensory receptor protein, e.g., anti-sensory 
receptor antibodies are used to examine expression m cells and regulation of signal 
trans-duction. For example, one or more family member-specific reagents may be 
10 used to detect poly-morphisms that are linked to genetic anosmia or to detect allelic 
exclusion. 

Nucleic acid assays for the presence of DNA and RNA for a sensory receptor 
family member in a sample include numerous techniques are known to those skilled in 
the art, such as Southern analysis, Northern analysis, dot blots, RNase protection, SI 

15 analysis, amplification techniques such as PGR, and in situ hybridization. In in situ 
hybridization, for example, the target nucleic acid is liberated fi-om its cellular 
surroundings in such as to be available for hybrid-ization within the cell while 
preserving the cellular morphology for subsequent interpretation and analysis. The 
following articles provide an overview of the art of in situ hybridization: Singer et al, 

20 BiotechnigueSy 4:230-250 (1986); Haase et al, Methods in Virology, vol. VD, pp. 
1 89-226 (1984); and Nucleic Acid Hybridization: A Practical Approach (Names et 
al, eds. 1987). In addition, a sensory receptor protein can be detected with the 
various immunoassay techniques described above. The test sample is typically 
compared to both a positive control {e.g., a sample expressing a recombinant sensory 

25 receptor protein) and a negative control. 

The present invention also provides for kits for screening for novel modulators 
of sensory receptor family members. Such kits can be prepared from readily available 
materials and reagents, as well as any of the aforementioned products. For example, 
such kits can comprise any one or more of the following materials: sensory receptor 

30 nucleic acids or proteins, reaction tubes, and instructions for testing sensory receptor 
activity. Optionally, the kit contains a biologically active sensory receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 
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Examples 

AOLFRl sequences: 

MKTFSSFLQIGRNMHQGNQTTITEFILLGFFKQDEHQNLLFVLFLGMYLVTVIGNGLIIVAISLD 
TYLHTPNm.FLAl<ILSFADISSISNSWKMLVNIQTKSQSISYESCITQMYFSIVFVVIDNLLLGTM 
5 AYDHFVAICHPLNYTILMRPRFGILLTVISWFLSNIIALTHTLLLIQLLFC^IHNTLPHFFCDLAPLL 
KLSCSDTLINELVLFIVGLSVIIFPFTLSFFSYVCIIRAVLRVSSTQGKWKAFSTCGSHLTWLLFY 
GTlVGVYFFPSSTHPEDTDKIGAVmVVTPMINTFIYSLRJJKDNIKGALRKLD^ (SEQ ID 

NO: 1) 



1 0 ATGAAGACTTTTAGTTCCTTTCTTCAGATCGGCAGAAATATGCATCAAGGAAACCAAACCA 
CCATCACTGAATTCATTCrCCTGGGATTTTTCAAGCAGGATGAGCATCAAAACCTCCTCTTT 
GTGCrnTCTTGGGTATGTACCTGGTCACTGTGATTGGGAACGGGCTCATCATTGTGGCTA 
TCAGCTTGGATACGTACCTTCATACCCCCATGTATCTCTTCCTTGCCAATCTATCCTTTGCT 
GATATTTCCTCCATTTCCAACTCAGTCCCCAAAATGCTGGTGAATATTCAAACCAAGAGTC 

1 5 AATCCATCTCTTATGAGAGCTGCATCACACAGATGTACITTTCTATTGTGTTTGTCGTCATT 
GACAATTTGCTCrrGGGGACCATGGCCTATGACCACmGTGGCGATCTGCCACCCTCTGA 
ATTATACAATTCTCATGCGGCCCAGGTTCGGCATTTTGCTCACAGTCATCTCATGGTTCCTC 
AGTAATATTATTGCTCTGACACACACCOTCTGCrCATTCAATTGCTCTTCTGTAACCACAA 
CACTCrCCCACACTTCTTCTGTGACTTGGCCCCTCTGCTCAAACTGTCCTGTTCAGATACAT 

20 TGATCAATGAGCTTGTGTTGTTTATTGTGGGTTTATCAGTTATCAT(nTCCCCrTTACACTC 
AGCTTCrrrTCCTATGTCTGCATCATCAGAGCTGTCCTGAGAGTATCTTCCACACAGGGAA 
AGTGGAAAGCCTTCTCCACTTGTGGCTCTCACCTGACAGTTGTATTACTGTTCTACGGAAC 
CATrGTAGGCGTGTACTTTTTCCCCTCCTCCACTCACCCTGAGGACACTGATAAGATTGGT 
GCrGTCCTATTCACrGTGGTGACACCCATGATAAACCCCTTCATCTACAGCTTGAGGAATA 

25 AGGATATGAAAGGTGCCCTGAGAAAGCTCATCAATAGAAAAA 1 liC 1 1 CCCTTTGA (SEQ 
E)N0:2) 



A0LFR2 sequences: 

MMMVLRNLSMEPTFALLGFTOYPKLQIPLFLVFLLMYVITVVGNLGMIIIIKINPKFHTFMYFFL 
30 SHLSFVDFCYSSIVTPKLLENLVMADKSIFYFSCMMQYFLSCTAVVTESFLLAVMAYDRFVAIC 
NPLLYTVAMSQRLCALLVAGSYLWGMFGPLVLLCYALRLNFSGPNVINHFFCEYTALISVSGS 
DILIPHLLLFSFATFNEMCTLLIILTSYVFIFVTVLKIRSVSGRHKAFSTWASHLTAITIFHGTILFL 
YCWNSKNSRQTVKVASVFYTVVNPMLNPPIYSLRNKDVKDAFWKLIHTQVPFH (SEQ ID NO: 

3) 

35 

ATGATGATGGTTTTAAGGAATCTGAGCATGGAGCCCACCTTTGCCCTTTTAGGTTTCACAG 
ATTACCCAAAGCTTCAGATTCCTCTCTTCCTTGTGTTTCTGCTCATGTATGTTATCACAGTG 
GTAGGAAACCTTGGGATGATCATAATAATCAAGATTAACCCCAAATTTCACACTCCTATGT 
ACrrTTTCCTTAGTCACCTCTCrTTTGTTGATTTTTGTTACTCTTCCATTGTCACTCCCAAGC 

40 TGCTTGAGAACTTGGTAATGGCAGATAAAAGCATCTTCTACTTTAGCTGCATGATGCAGTA 
CTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTCTTGCTGGCAGTGATGGCCTATGAC 
CGCJTTGTGGCCATCTGCAATCCrcrGCTTTATACAGTGGCCATGTCACAGAGGCTCTGTG 
CCCTGCTGGTGGCTGGGTCATATCTCTGGGGCATGTTTGGCCCCTTGGTACTCCTTTGTTAT 
GCTCTCCGGTTAAACTTCTCTGGACCTAATGTAATCAACCACTTCTTTTGTGAGTATACTGC 

45 TCTCATCTCTGTGTCTGGCTCTGATATACTCATCCCCCACCTGCTGCTTTT CAGCTT CGCCA 
CCrrCAATGAGATGTGTACACTACTGATCATCCTCACTTCCTATGTTTTCATTTTTGTGACT 
GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGGGCCTCCCACC 
TGACTGCTATCACCATCTTCCATGGGACCATCCTTTTCCTTTACTGTGTACCCAACTCCAAA 
AACTCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACCCCATGCTGA 

50 ACCCTCCGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCTTTCTGGAAGTTAATACA 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



A0LFR3 sequences: 

MLLTDRNTSGTITTLLGFSDYPELQVPLFLVFLAIYNVTVLGNIGLIVnKINPKLHTPMYFFLSQ 
55 LSFVDF(7i'SSIIAPmLVNLVVKDRTISFLGCWQFFFFCTFVVTESFLLAVMAYDRFVAICNPL 
LYTVDMSQKLCVLLWGSYAWGVSCSLELTCSAmXaTiGFNTINHFFCEFSSLLSLSCSDTYI 
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NOWLLFFLATFNEISTLLIVLTSYAFIWTILKMRSVSGRRKAFSTCASHLTAITIFHGTILFLYCV 
PNSKNSRHTVKVASWYTV\'IPMLNPLIYSLRNKDVKDTVTEILDTKVFSY (SEQ ID NO: 5) 

ATGCTGCTGACAGATAGAAATACAAGTGGGACCACGTTCACCCTCTTGGGCTTCTCAGATT 
5 ACCCAGAACTGCAAGTCCCACTCTTCCTGGTTTTTCTGGCCATCTACAATGTCACTGTGCTA 
GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TmCCTCAGCCAACTCTCCmGTGGATTTCTGCTATTCCTCCATCATTGCTCCCAAGATG 
rrGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTTTTAGGATGCGTAGTACAATTCT 
TTITCrrCTGTACCrrTGTGGTCACTGAATCCTTTTTATTAGCTGTGATGGCCTATGACCGC 

1 0 TTCGTGGCCATTTGCAACCCTCTGCTCTACACAGTTGACATGTCCCAGAAACTCTGCGTGC 
TGCTGGTTGTGGGATCCTATGCCTGGGGAGTCTCATGTTCCTTGGAACTGACGTGCTCTGC 
TTTAAAGTTATGTTITCATGGTTTCAACACAATCAATCACTTCTTCTGTGAGTTCTCCTCAC 
TACTCTCCCTTTCITGCTCTGATACTrACATCAACCAGTGGCTGCrATTCTTTCTTGCCACC 
TTTAATGAAATCAGCACACTACTCATCGTTCTCACATCTTATGCGTTCATTGTTGTAACCAT 

1 5 ccrCAAGATGCGTTCAGTCAGTGGGCGCCGCAAAGCCTTCTCCACCTGTGCCTCCCACCTG 
ACTGCCATCACCATCm'CCATGGCACCATCCTCTrCCTTTACTGTGTGCCCAACTCCAAAAA 
CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 
CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 

ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 



20 



25 



A0LFR4 sequences: 

MENQhnWTEFILLGLTENLELWKIFSA\TT.VMYVATVLENLLIVVTIITSQSLRSPMYFFLTFLS 
LLDVMFSSWAPKVIVDTLSKSTTISLKGCLTQLFVEHFFGGVGIILLTVMAYDRYVAICKPLHY 
TIIMSPRVCCLMVGGAWVGGFMHAMIQLLFMYQIPFCGPNnDHFICDLFQLLTLACTDTHILGL 
LVTLNSGMMCVAffLILIASYTVILCSLKSYSSKGRHKALSTCSSHLTVVVLFFVPCIFLYMRPV 
VTHPIDKAMAVSDSIITPMLNPLIYTLRNAEVKSAMKKLWMKWEALAGK (SEQ ID NO: 7) 



ATGGAAAATCAAAACAATGTGACTGAATTCATTCTTCTGGGTCTCACAGAGAACCTGGAGC 
TGTGGAAAATATITTCTGCTGTGTTTCTTGTCATGTATGTAGCCACAGTGCTGGAAAATCT 

30 ACTTATTGTGGTAACTATTATCACAAGTCAGAGTCTGAGGTCACCTATGTATTITTTTCTTA 
CCTTCTTGTCCCrnTGGATGTCATGTTCTCATCTGTCGTTGCCCCCAAGGTGATTGTAGAC 
ACCCTCTCCAAGAGCACTACCATCTCTCTCAAAGGCTGCCTCACCCAGCTGTTTGTGGAGC 
ATTTCTTTGGTGGTGTGGGGATCATCCTCCTCACTGTGATGGCCTATGACCGCTACGTGGC 
CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 

3 5 GGAGGGGCTTGGGTGGGGGGATTTATGCACGCAATGATACAACTTCTCTTCATGTATCAAA 
TACCCrTCTGTGGTCCTAATATCATAGATCACTTTATATGTGATTTGTTTCAGTTGTTGACA 
CITGCCTGCACGGACACCCACATCCTGGGCCTCTTAGTTACCCTCAACAGTGGGATGATGT 
GTGTGGCCAT(nTrCTTATCTTAATTGCGTCCTACACGGTCATCCTATGCTCCCTGAAGTCT 
TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCTACCTGCAGCTCCCACCTCACGGTGGTTG 

40 TATTGTTCirrGTCCCCTGTATTTrCTTGTACATGAGGCCTGTGGTCACTCACCCCATAGAC 
AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCTATACAC 
TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 

CTGGGAAATAA (SEQ ID NO: 8) 

45 AOLFR5 sequences: 

MGKENCTTVAEFILLGLSDVPELRVCLFLLFLLIYGVTLLANLGMIALIQVSSRLHTPMYFFLSH 
LSS\a)FCYSSIIWKMLANIFNKDKAISFLGCMVQFYLFCTCVVTEVFLLAVMAYDRFVAICNPL 
LYTVTMSWKVRVELASCCYFCGTVCSLIHLCLALRIPFYRSNVINHFFCDLPPVLSLACSDITVN 
ETLLFLVATLNESVTMIILTSYLLILTTILmGSAEGRHKAFSTCASHLTAITVFHGTVLSIYCRP 

50 SSGNSGDADKVATVFYTVVIPMLNSVIYSLRNKDVKEALRKVMGSKIHS (SEQ ID NO: 9) 

ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCTTGGACTATCAGATGTCC 
CTGAGTTGAGAGTCTGCCTCTTCCTGCTGTTCCTTCTCATCTATGGAGTCACGTTGTTAGCC 
AACCTGGGCATGATTGCACTGATTCAGGTCAGCTCTCGGCTCCACACCCCCATGTACTTTT 
5 5 TCCTCAGCCACTTGTCCTCTGTAGATTTCTGCTACTCCTCAATAATTGTGCCAAAAATGTTG 
GCTAATATCrTTAACAAGGACAAAGCCATCTCCTTCCTAGGGTGCATGGTGCAATTCTACT 



60 



wo 01/98526 



PCT/USO 1/20122 



TGTTTTGCACTTGTGTGGTCACTGAGGTCTTCCTGCTGGCCGTGATGGCCTATGACCGCTTT 
GTGGCCATCTGTAACCCTTTGCTATACACAGTCACCATGTCTTGGAAGGTGCGTGTGGAGC 
TGGCITCTTGCTGCTACTTCTGTGGGACGGTGTGTTCTCTGATTCATTTGTGCnTAGCTCTT 
AGGATCCCCTTCTATAGATCTAATGTGATTAACCACTTTTTCTGTGATCTACCTCCTGTCTT 
5 AAGTCITGCTTGCTCTGATATCACTGTGAATGAGACACTGCTGTTCCTGGTGGCCACTTTG 
AATGAGAGTGTTACCATCATGATCATCCTCACCTCCTACCTGCTAATTCTCACCACCATCCT 
GAAGATGGGCTCTGCAGAGGGCAGGCACAAAGCCTTCTCCACCTGTGCTTCCCACCTCACA 
GCTATCACTGTCTTCCATGGAACAGTCCTTTCCATTTATTGCAGGCCCAGTTCAGGCAATA 
GTGGAGATGCTGACAAAGTGGCCACCGTGTTCTACACAGTCGTGATTCCTATGCTGAACTC 
1 0 TGTG ATCTAC AGCCTGAGAAATAAAGATGTGAAAGAAGCTCTCAGAAAAGTGATGGGCTC 
CAAAATTCACTCCTAG (SEQ ID NO: 10) 



A0LFR6 sequences: 

MMASERNQSSTPTFILLGFSEYPEIQVPLFLWLFVYTVTWGNLGMIIIIRLNSKLHTIMYFFLS 
1 5 HLSLTDFCFSTWTPKLLENLWEYRTISFSGCIMQFCFACIFGVTETFMLAAMAYDRFVAVCK 
PLLYTTIMSQKLCALLVAGSYTWGIVCSLILTYFLLDLSFCESTFINNFICDHSVIVSASYSDPYIS 
QRLCFIIAIFNEVSSLIIILTSYMLIFTTIMKMRSASGRQKTFSTCASHLTAITIFHGTILFLYCVPNP 
KTSSLIVTVASWYTVAIPMLNPIJ^SLRNKDINNl^EKLVVTKLIYH (SEQ ID NO: 11) 



20 ATGATGGCATCTGAAAGAAATCAAAGCAGCACACCCACTTTTATTCTOTGGGTTTTTCAG 
AATACCCAGAAATCCAGGTTCCACTCTTTCTGGTTTTCTTGTTCGTCTACACAGTCACTG 
GTGGGGAACnTGGGCATGATAATAATCATCAGACTCAATTCAAAACTCCATACAATCATGT 
j^QjYITTCCTTAGTCACnGTCCTTGACAGACnCTGTnTTCCACTGTAGTTACACCYAAA 
CTGTTGGAGAACTTGGTTGTGGAATACAGAACCATCTCTTTCTCTGGTTGCATCATGCAAT 

25 TTTGTTTTGCITGCATTTTTGGAGTGACAGAAACTTTCATGTTAGCAGCGATGGC^ 

CGTTTTGTGGCAGTTTGTAAACCCTTGCTGTATACCACTATTATGTCrCAGAAGCTCTGTGC 
TCTTCTGGTGGCTGGGTCCTATACATGGGGGATAGTGTGCTCCCTGATACTCACATATTTT 
(m-CTTGACTTATCGTTTTGTGAATCTACCTTCATAAATAATTTTATCTGTGACCACTCTGT 
AATTGTTTCTGCCTCCTACTCAGACCCCTATATCAGCCAGAGGCTATGCTTTATTATTGCCA 

30 TATTCAATGAGGTGAGCAGCCTAATTATCATTCTGACATCATATATGCTTATnrCACTACC 
ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAACTTTCTCCACCTGTGCCTCCCACC 
TGACAGCCATCACTATCTTCCATGGAACTATCCrTTTCCTTTACTGTGTTCCTAATCCTA^ 
ACnTCTAGCCTCATAGTTACAGTGGCnrCTGTGTTTTACACAGTGGCGATTCCAATGCTGA 
ACCCATTGATCTACAGCCTTAGGAACAAAGATATCAATAACATGTTTGAAAAATTAGTTGT 

35 CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 



AOLFR7 sequences: 

MSYFYRLKLMKEA\aVTaPFTSLPLLLQTLSRKSRDMEIKNYSSSTSGFILLGLSSNPQLQKPLF 
AIFLIMYLLAAVGNVLIIPAIYSDPRLHTPMYFFLSNLSFMDICFTTVIVPKMLVNFLSETKVISY 
40 VGCLAQMYFFMAFGNTDSYLIASMAroRLVAICNPLHYDVVMKPRHCLLMLLGSCSISHLHSL 
FRVLLMSRLSFCASffllKHFFCDTQPVLKLSCSDTSSSQMVVMTETLAVIVTPFLCIIFSYLRIMV 
TVLRIPSAAGKWKAFSTCGSHLTAVALFYGSIIYVYFRPLSMYSVVIUDRVATVMYTVWPMLN 
PFIYSLRNKDMKRGLKKLQDRIYR (SEQ ID NO: 13) 



45 ATGAGCTATTTTTACAGGCTTAAGCTTATGAAAGAAGCTGTCTTGGTCAAACTGCCCTTTA 
CATCTCTCCCACTGCTTCTCCAAACCCTATCCAGGAAGTCCAGAGACATGGAGATAAAGAA 
CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCAACCCTCAGCTGCAG 
AAACCTCTCTTTGCCATCTTCCTCATCATGTACCTGCTCGCTGCGG TGGGGA ATGTGCTCAT 
CATCCCGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACrrrrrrCTCAGCAACT 

50 TGTCTTTCATGGATATCTGCTTCACAACAGTCATAGTGCCTAAGATGCTGGTGAATTTTCTA 
TCAGAGACAAAGGTTATCTCCrATGTGGGCTGCCTGGCCCAGATGTACTTCTTTATGGCAT 
TTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCGGCTGGTGGCCATCTG 
CAACCCCTTACACTATGATGTGGTTATGAAACCACGGCATTGCCTGCTCATGCTATTGGGT 
. TCTTGCAGCATCTCCCACCTACATTCCCTGTTCCGCGTGCTACTTATGTCTCGCTTGTCTTT 

55 CTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACCCAGCCTGTGCTAAAGCTCTCCT 
GCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTTAGCTGTCATTGTGAC 
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rrCCTTCCTGTGTATCATCTTCTCCTACCTGCGAATCATGGTCACTGTGCTCAGAATCCCCT 
CTGCAGCCGGGAAGTGGAAGGCOT^ 

Stctatg^^^^ 

5 cctgaggaacaaagatatgaagaggggtttgaagaaattacaggacagaatttaccggta 
a(seqidno: 14) 

A0LFR8 sequences: 

matsnhssgaefilagltqrpelqlplfllflgiyvvtvvgnlgmiflialssqlyppvyyflsh 
llfiiggvntlattlavlisyafifssilgihstegqskafgtcsshllavgiffgsitfmyfkppss 

TTMEKEKVSSVFYITIIPMLNPLIYSLRNKDVKNALKKMTRGRQSS (SEQ id NO: 15) 

15 ATGGCTACrrCAAACCATTCTTCAGGGGCTGAGTITATCCTGGCAGGCTrGACAC/^C^^^ 
CAGAACTrCAACTGCCACTCirCCTCCTGTTCCTTGGAATATATGTGGTCACAGTGGTGGG 
GAACCTGGGCATGATCTTCTTAATTGCTCTCAGTTCTCAACTTTACCCTCCAGTGT^^^ 
TTCTCAGTCATITGTCTITCATTGATCTCTGCrACTCCTCTGTCATTACCC^^ 
GTGAACTITGTTCCAGAGGAGAACATTATCTCCTTTCTGGAATGCATTACrCAACT^ 

20 cTTCCITATrnTGTAATrGCAGAAGGCTACCTTCTGACAGCCATGGAATATGACCGTTAT 

TnGTATTCATTCCACTGAGGGGCAATCCAAAGCCTTTGGCACTTGTAGCTCCCATCTCTTG 
?^^SAAAAAS^GAAGGTGTCTTCTGTGTTCTACATCACAAT^^ 
30 AGGCAGTCATCCTGA (SEQ ID NO: 16) 

AOLFR9 sequences: 

mlaiuwslvtefiiagltdrpefwqpfffi^viyivtmvgnlglitlfglnshlhtpmyyf^^ 
35 lSvtSvcsmltfaayimglagatahtgcmfrltfcsaniinh^ 

NEVVVLIVVG 

SSGSMEQGKWSVFYT^™>MLNPLIYSLRNKDVKVALRKALIKIQRRNIF (SEQ ID NO: 17) 

atgctggctagaaacaactccttagtgactgaatttattcttgctggattaacagatcgtc 

40 SSS?CTSGJ^cccTTCTrmccrGTrccrAGTGA^^^ 

aaccttggcttgatcactcititcggtctaaattctcacctccacacaccaatgtactattt 

CCTCITCAATCTCTCCrrCATTGATCTCTGTTACTCCTCTGTTTTCACTCCCAAAATG^^ 
GScTTTOTGTCAAAAAAGAATAlTATCrCCAATGTTGGGTGC^^^^ 

TTTCTcmrrc^^^ 

45 GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCA 

^ctScStctgc^^^ 

AGCmCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGT^ 
T^^TCACGOTACCCAGTrGTACCATCCTCATTTCTTATGTTTTCA 
50 I^I?C^TCSCT?AAGGAAGATCAAAAGCCTrCAGTACrrOT^ 

TCTGTCTCTGrriTrTGGGTCAGCGGCATTCATGTATATTAAATATTCTTCrGGATCTATG 

AGSGGGAAAAGTrrriTCTGTTTrCTACACT^^^ 

TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAAAATTCAG 
AGGAGAAATATATTCTAA (SEQ ID NO: 18) 

55 
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AOLFRIO sequences: 

MLARNT^SLVTEFIIJkGLTDRPEFRQPLFFLFLVIYIVTNWG>n.GLIILFGLNSHLHTPMYYFLFNL 

kwmsho^Slttaayimglaga^^^ 

ttaacagatcgtc 



15 



AAT 

G!;)^C^OTATC':iXXXA/:OAATATTATCT^^ 



JJ^^SGTATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGrrCTATGCT^^ 

mrSGCrTACATAATGGGATTGGCTG^^ 
SJ^?S?S^CAGTGCTAATATCATCAACCA^^ 

?S^?S?SJaccagcScta^^^^ 
aSS^cSgttgtScatc^^^ 
^ScI^tccactcI^Saa^^ 

S%S3Z2^??rcTGrmcTACAcr^^^^ 

acagtttgaggaacaaggatgtcaaagttgcactgaggaaagctctgattaaaattcaga 

GAAGAAATATATTCTAA (SEQ JD NO: 20) 

30 FPgShGRFASWYTNVVPMLNPSIYSLRNKDDK^^^ (SEQ ID NO: 21) 

ATOArrCTGAGAAACAGCTCCTCAGTGACTGAGTTTATCCTTGTGGGATTATCAGAACAGC 
^OTGGG^^TGATCACC^ 

ATnArTTTGTTTCAGAAAGTATCATCrCTTATGTGGGATGTATGACTCAGCTATTTTTCTT 

TC??S^??^^^^CTGXa^GC^A^^ 

??gg??cctatctS?ag?^^ 
40 SIcStctgtgattccaacgtcattgacca™^ 

?CTC^SAC?AGCACCCATGTCAGTGAGCTGGTAr^ 
ATGCTATCCAGCATAAGCATCGTCATCTCTTACGCriTGATACT^ 

TCTAA(SEQIDNO:22) 

AOLFR12 sequences: ^^^or-^rr 
SO MElWHNPDNCNVLNFFFADKKNKWWFGQIVSDVGRICYSVSLSLGEPTmGRNNLTRPS^^ 

^^SSSomJAWLPI^^^^ 

wlseSyge™ 

mPHFH^Sl^^^ 

sS!m^Ss™2^s7cGSHLTWTLFYGS^^ 
55 MLNPFIYSLRNKDMKQGLAKLMHRMKCQ (SEQ ID NO: 23) 
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ATGGAAAGAAACCACAATCCAGATAATTGTAATGTTTTAAATTTTTTCTTTGCTGATAAGA 
AGAATAAAAGGAGAAATTTTGGACAGAITGTATCAGATGTTGGAAGAATCTGTTACAGTG 
TTAGTTTATCTTTAGGTGAACCCACAACTATGGGAAGAAATAACCTAACAAGACCCTCTGA 
ATTCATCCTCCTTGGACTCTCCTCTCGACCTGAGGATCAGAAGCCGCTCTTTGCTGTGTTCC 
5 TCCCCATCTACCTTATCACAGTGATAGGAAACCTGCTTATCATCCTGGCCATCCGCTCAGA 
CACTCGTCTCCAGACGCCCATGTACm'CmCTAAGCATCCrGTCTTTTGTTGACATTTGCT 
ATGTGACAGTCATTATCCCTAAGATGCTGGTGAACTTCTTATCAGAGACAAAGACCATCTC 
TTACGGTGAGTGTCTGACCCAGATGTACTITITCTTAGCCTTTGGAAACACAGACAGTTAC 
CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 

1 0 CCATTATGAGTCACAGATGCTGTGTCCrGCTTCTGGTTCTCTCCTTCTGCATTCCACATTTT 
CACTCCCTCCTGCACATTCTTCTGACTAATCAGCTCATCTTCTGTGCCTCCAATGTCATCCA 
TCACTITTTCTGCGATGATCAACCAGTGCTAAAATTGTCCTGTTC CTCC CATTTTGTCAAAG 
AAATCACAGTAATGACAGAAGGCTTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCTTATITAAGAATCCTCATCACTGTTCTGAAGATTCCITCAGCTGCTGGAAAGCGTAAA 

1 5 GCArmcrACCTGTGGCTCTCATCTCACAGTGGTGACCCTGTTTTATGG AAGCATTAGCTA 
TGTCTATTTTCAGCCCCTGTCCAACTATACTGTCAAGGATCAAATAGCAACAATTATCTAC 
ACCGTACTGACTCCTATGCTAAATCCATTTATCTATAGTCTGAGGAACAAAGACATGAAGC 
AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ E) NO: 24) 



20 AOLFR13 sequences: 

MDQKNGSSFTGFILLGFSDRPQLELVLFVVXLIFYIFTLLG>nCTII\^SHLDPHLHOTMYFFFSNL 
SFLDLCYTTGIVPQLLVNLRGADKSISYGGCWQLYISLGLGSTECVLLGVMAFDRYAAVCRPL 
HYTVVMHPCLYVLMASTSWVIGFANSLLQTVLILLLTLCGRNKLEHFLCEWPLUCLACVDT^ 
Nn^ESEIJFVSVirLLVPVALIlFSYSQIVRAVVRIKSATGQRKVFGTCGSHLTVVSLFYGTAIYAY 

25 LQPGhn«nfSQDQGmSLFi'TIITP\m<IPLIYTLRNKDVKGALpCVLWKl^ (SEQ ID NO: 
25) 

ATGGATCAGAAAAATGGAAGTTCTTTCACTGGATTTATCCTACTGGGTTTCTCTGACAGGC 
CTCAGCTGGAGCTAGTCCTCTTTGTGGmTTITGATCTTCTATATCTTCACTTTGC TGGGG 

30 AACAAAACCATCATTGTATTATCTCACTTGGACCCACATCTTCACAATCCTATGTATTTTTT 
(nrCTCCAACCTAAGCTTTTTGGATCTGTGTTACACAACCGGCATTGTTCCACAGCTCCTGG 
TTAATCrCAGGGGAGCAGACAAATCAATCTCCTATGGTGGTTGTGTAGTTCAGCTGTACAT 
CTCTCTAGGCTTGGGATCTACAGAATGCGTTCrCTTAGGAGTGATGGCATTTGACCGCTAT 
GCAGCTGTTTGCAGGCCCCTCCACTACACAGTAGTCATGCACCCTTGTCTGTATGTGCTGA 

35 TGGCTTCTACTTCATGGGTCATTGGTTTTGCCAACTCCCTATTGCAGACGGTGCTCATCTTG 
CrmAACAinTTGTGGAAGAAATAAATTAGAACACTTTCTTTGTGAGGTTCCTCCATTGCT 
CAAG(nTGCCrrGTGTTGACACTACTATGAATGAATCTGAACTCTTCTTTGTCAGTGTCATTA 
TTCTTCTTGTACCTGTTGCATTAATCATATTCTCCTATAGTCAGATTGTCAGGGCAGTCGTG 
AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 

40 GTGGTTTCCCTGTTCTACGGCACAGCTATCTATGCTtACCTCCAGCCCGGCAACAACTACTC 
TCAGGATCAGGGCAAGKTCATCTCTCTCTTCTACACCATCATTACACCCATGATCAACCCC 
CTCATATATACACTGAGGAACAAGGATGTGAAAGGAGCACTTAAGAAGGTGCTCTGGAAG 

AACTACGACTCCAGATGA(SEQ E> NO: 26) 



45 AOLFR14 sequences: 

MALPLLLSPSCFASSQSLSSRMNSBNLTRAAVAPAEFVLLGITNRWDLRVALFLTCLPVYLVSL 
LGNMGMALLIRMDARLHTPMYFFLANLSLLDACYSSAIGPKMLVDLLLPRATIPYTACALQNIF 
VFAGLADTECCLLAAMAYDRYVAIRNPLLYTTAMSQRLCLALLGASGLGGAVSAFVHTTLTF 
RLSFCRSRKINSFFCDIPPLLAISCSDTSLNELLLFAICGFIQTATVLAITVSYGFIAGAVIHMRSVE 
50 GSRRAASTGGSHLTAVAMMYGTLIFMYLRPSSSYALDTDKMASVFYTLVIPSLNPLiySLRNKE 
VKEALRQTWSRFHCPGQGSQ (SEQ ID NO: 27) 

ATGGCCTTGCCATTGCTCTTATCTCCCTCCTGCmGCCTCTTCTCAGTCTCTGTCCAGTAG 
GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCTGGGC 
55 ATCACAAATCGCrGGGACCTGCGTGTGGCCCTCnTCCTGACCTGCCTGCCTGTCTACCTGG 
TGAGCCTGCrGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGATG(XCGGCTCCACA 
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CACCTATGTACTTCTTCCTGGCCAACCTCTCCCTGCTGGATGCCTGCTATTCCrCCGCCATC 
GGCCCCAAGATGCTAGTGGACCTGCTGCTGCCCCGAGCCACCATCCCTTACACAGCCTGTG 
CCCTCCAGATGTITGTCTTTGCAGGTCTGGCTGATACTGAGTGTTGCTTGCTGGCAGCCAT 
GGCCTATGACCGCTACGTGGCCATCAGAAACCCACTTCTCTATACAACAGCTATGTCGCAG 
5 cGTCrATGCCTGGCCTTGCTGGGAGCATCAGGCCTGGGTGGGGCAGTGAGTGCCTTTGTTC 
ACACAACCCTCACCTTCCGCCTGAGCTTCTGCCGCTCCCGGAAGATCAATAGCTTCTTCTG 
CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTGACACCAGTCTCAATGAACTCCTTCTCT 
TCGCCATCTGTGGCrrCATCCAGACAGCCACGGTGTTAGCTATCACGGTGTCTTATGGCTT 
CATCGCTGGGGCTGTGATCCACATGCGCTCGGTCGAGGGCAGTCGGCGAGCAGCCTCCAC 
1 0 CGGTGGTTCCCACCTCACAGCCGTGGCCATGATGTACGGGACACTCAmTCATGTACCTG 
mCCCCAGCTCCAGCTATGCCCTGGACACTGACAAGATGGCCTCTGTGTrCTATACCCTGG 
TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA (SEQ ID NO: 28) 

15 AOLFR15 sequences: 

MRENNQSSTLEFILLGVTGQQEQEDFFYILFLFIYPITLIGNLLIVLAICSDVRLHNPMYFLLANLS 
LVDIFFSSVTIPKMLANHLLGSKSISFGGCLTQMYFMIALGNTDSYILAAMAYDRAVAISHPLH 
YTTIMSPRSCIWLIAGSWVIGNANALPHTLLTASLSFCGNQEVANFYCDITPLLKLSCSDIHFHV 
KMMYLGVGIFSVPLLCnVSYIRVFSTVFQVPSTKGVLKAFSTCGSHLTVVSLYYGTVMGTYFR 
20 PLTNTV'SLKDAVITVMyTAWPMLNPFn'SLRNIU^NIKAALRKLFNKRISS (SEQ ID NO: 29) 

ATGAGGGAAAATAACCAGTCCrCTACACTGGAATTCATCCTCCTGGGAGTTACTGGTCAGC 
AGG^CAGGAAGATITCrrCTACATCCTCTTCCTG™ 

AACCTGCTCArrGTCCTAGCCAmGCTCTGATGTTCGCCTTCACAACCCCATGTATTT^ 
25 CCTTGa:AACCTCTCCrrGGTrGACATCTTCTTCTCATCGGTAACCATCCCTAAGATGCT^ 
CCAACCATCTCTTGGGCAGCAAATCCATCTCTTTTGGGGGATGCCTAACGCAGATGTATTT 
CATGATAGCCTTGGGTAACACAGACAGCTATATTTTGGCTGCAATGGCATATGATCGAGCT 
GTGGCCATCAGCCACCCACTTCACTACACAACAATTATGAGTCCACGGTCTTGTATCTrGGC 
TTATTGCTGGGTCTTGGGTGATTGGAAATGCCAATGCCCTCCCCCACACTCTGCTCACAGC 
30 TAGTCTGTCCTTCTGTGGCAACCAGGAAGTGGCCAACTTCTACTGTGACATTACCCCCTTG 
CTGAAGrTATCCTGTTCTGACATCCACTTTCATGTGAAGATGATGTACCTAGGGGTTGGCA 
TTTTCTCTGTGCCATTACTATGCATCATTGTCTCCTATATTCGAGTCTTCTCCACAGTCTTCC 
AGGTTCCITCCACCAAGGGCGTGCrCAAGGCCTTCTCCACCTGTGGTTCCCACCTCACGGT 
TGTCTCITTGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCTTTGACCAATTATAGCC 
35 TAAAAGACGCAGTGATCACTGTAATGTACACGGCAGTGACCCCAATGTTAAATCCTTTCAT 
CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACTCTTCAACAAGAGAAT 

CTCCTCGTAA (SEQ ID NO: 30) 
AOLFR16 sequences: 

40 MRRN(m.VTEFILLGLTSRMLQILLFTLFIAIYMVTVAGNLGMIVLIQANAWLHMPMYFFLSH 
LSFVDLCFSSNVTPKMLEIFLSEKKSISYPACLVQCYLFIALVHVEIYILAVMAFDRYMAICNPLL 
YGSRMSKSVCSFLITVPYVYGALTGLMETMWTYNLAFCGPNEINHFYCADPPLIKLACSDTYN 
KELSMFIVAGWNLSFSLFIICISYLYIFPAILKIRSTEGRQKAFSTCGSHLTAVTIFYATLFFMYLR 
PPSKESVEQGmVAWYTWIPMLNUIYSlJlNKNVK^AIJKELSMKDfFS (SEQ ID NO: 31) 

45 

ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACCAGTCGCCGG 
GAATrACAAATTCTCCTCTTCACGCTGTTTCTGGCCATTTACATGGTCACGGTGGCAGGGA 
ACCTrGGCATGATrGTCCTCATCCAGGCCAACGCCTGGCTCCACATGCCCATGTACTTTTTC 
CTGAGCCACTTATCCTTCGTGGATCTGTGCTTCrcrrCCAATGTGACTCCAAAGATGCTGG 

50 AGATITTCCriTCAGAGAAGAAAAGCATTTCCTATCCTGCCTGTCTTGTGCAGTGTTACCTT 
TTrATCGCCTTGGTCCATGTTGAGATCTACATCCTGGCTGTGATGGCCTTTGACCGGTACAT 
GGCCATCTGCAACCCTCTGCTTTATGGCAGCAGAATGTCCAAGAGTGTGTGCTCCTTCCTC 
ATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACA 
ACCTAGCCTTCTGTGGCCCCAATGAAATTAATCACTTCTACTGTGCGGACCCACCACTGAT 

55 TAAGCTGGCTrGTTCTGACACCTACAACAAGGAGTTGTCAATGTTTATTGTGGCTGGCTGG 
AACCTTTCrnTrcrCTCTTCATCATATGTATTTCCTACCTTTACATTITCCCT^ 
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AAGArrCGCTCTACAGAGGGCAGGCAAAAAG(nTnTCTACCTGTGGCTCCCATCTGACAG 
CTGTCACTATATTCTATGCAACCCnTTCrrCATGTATCTCAGACCCCCCTCAAAGGAATCT 
GTTcl^CAGGGTAAAATGGTAGCrGTATTTTATACCACAGTAATCCCTATGCr^ 
TAA-nTATAGCCITAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGTCAATGA 

5 AGATATACTTTTCTTAA (SEQ ID NO; 32) 
A0LFR17 sequences: 

MLNFTDVTEFILLGLTSRREWQVLFFIIFLVVYIITMVGMGMMVLIKVSPQLNNPMYFFLSHLS 
FVDVWFSSNVTPKMLENLFSDKKTITYAGCLVQCFFFIALVHVEIFILAAMAFDRYMAIGNPLL 

10 Y^mSR^^^SpWGFLTSLAAT^^^ 

ES\^QGmVAWYri^IPMLNPMIYSLR>na3V^^ (SEQ ID NO: 33) 

ATr.rrrAAriTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGAGAAT 

15 GScAAGTTCTCITCrrCATCATC™ 

GSctrGATGcWAATCAAGGTCAGTCCTCAGCTT 

GTCACnTGTCATITGTrGATGTGTGGTTrrcrrCCAATGTCACCCCTAAAATGTT^ 
SGTnrCAGATAAAAAAACAATTACTTATGCTGGTTGriTAGTACAGTGTTTCTT^^ 
TGCTCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATGGCCTTTGATAGATACATGG^^ 
TTGGGAATCCTCTGCirrATGGCAGTAAAATGTCAAGGGTTGTCTGTATTCGACTGATT^^ 
TrrCCCTTACATTTATGGTTTTCTGACGAGTCTGGCAGCAACATTATGGACnTACGGCrTGT 
ACTTCTGTGGAAAAATTGAGATCAACCATITCrACTGTGCAGATCCACCTCTCATCAAAA^ 
GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGATCATACnTGCCGGCATTAACTTC 
ACATArrCCCTGACrGTAATTATCATCTCTTACTTATTCATCCrCATTGCCATTCTGCGAAT 
GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 

CATrnTATTC™ 

g1S1ggg(Sa^ 

?CTA^rGTCn^G^^ 
GTTAA(SEQIDN0:34) 



20 



25 



30 



35 



AOLFR18 sequences: 

msntngsaitefillgltdcpelqsllfvlflvwlvtllgnlgmimlmrldsrlhtpmyffl^ 

NLAFVDLCYTSNATPQMSTNIVSEKTISFAGCFTQCYIFIALLLTEFYMLAAMAYDRYVAIYDP 
LRYSVKTSRRVCICLATTPYWGFSDGU'QAILTFRLTFCRSNVI^ 

EHAMFISAGFNLSSSLTIVLVSYAFILAAILRIKSAEGRHKAFSTCGSHMMAVTLFYGTLFCMYI 
RPPTDKTVEESKIIAVFYTFVSPVLNPLIYSLRNKDVKQALKNVLR (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACTTGGGCTCACAGATTGCC 
CGGAACTCCAGTCTCTGCTTTTTGTGCTGTTTCTGGTTGTTTACCTCGTCACCCTGCTAGGC 

40 AACCTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCT 
TCCTCACTAACrrAGCCrTTGTGGATTTGTGCTATACATCAAATGCAACCCCGCAGATGTC 
GACTAATATCGTATCTGAGAAGACCATTTCCmGCTGGTTGCTTTACACAGTGCT^CA 
TCATTGCCCTTCTACrCACTGAGTTTTACATGCTGGCAGCAATGGCCTATGACCGCTATGT 
GGCCATATATGACCCTCTGCGCTACAGTGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTG 

45 GCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCATCCTGACCTTCCG 
CCTGACCrrCTGTAGATCCAATGTCATCAACCACTTCTACTGTGCTGACCCGCCGCTCATTA 
AGCTTTCrrGTTCTGATACTTATGTCAAAGAGCATGCCATGTTCATATCTGCTGGCTTCAAC 
CTCTCCAGCTCCCTCACCATCGTCITGGTGTCCTATGCCTTCATTCTTGCTGCCATCCrCCG 
GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 

50 TGTCACCCTGTmATGGGACTCTCTTTTGCATGTATATAAGACCACCAACAGATAAGACT 
GTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCTTTGTGAGTCCGGTAOT 
TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCCTGAGATGA 

(SEQ ID NO: 36) 

55 
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AOLFR19 sequences: 

METKJs'YSSSTSGFILLGLSSNPKLQKPLFMFLIMYLLTAVGNVLlILAIYSDPRLHTPMYFFLSNL 
SFMDICFITVrVPKMLVNFLSETKIISYVGCLIQNnTFlVLAFGOTDSYLLASMAIDRLVAI(^ 
YDWMKPWHCLLMLLGSCSISHLHSLFRVLLMSRLSFCASHIIKHFFCDTQPVLKLSCSDTSSSQ 
5 MVVMTETLAVIVTPFLCTIFSYLQIIVTVLRIPSAAGKV^TCAFSTCGSHLTVVVLFYGSVm^ 
PLSMYSVTVIKGRVATVMYTVVTPMLNWIYSUl>ra)MKRGLKKLRHRIYS (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCA 
ACCCTAAGCTGCAGAAACCTCTCTTTGCCATCnTCCTCATCATGTACCTACTCACTGCGGTG 

1 0 GGGAATGTGCTCATCATCCTGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACT 
TTTTTCTCAGCAACTTGTCTTTCATGGATATCTGCTTCACAACAGTCATAGTGCCTAAGATG 
CrGGTGAATTTTCTATCAGAGACAAAGATTATCTCTTATGTGGGCTGCCTGATCCAGATGT 
ACTTCTTCATGGCATTTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCG 
GCTGGTGGCCATCTGCAACCCCTTACACTATGATGTGGTTATGAAACCATGGCATTGCCTA 

1 5 CTCATGCTATTGGGTTCTTGCAGCATCTCCCACCTACATTCCCTGTTCCGCGTGCTACTTAT 
GTCTCGCTTGTCTTTCTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACCCAGCCTG 
TGCTAAAGCTCTCCTGCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTT 
AGCTGTCATTGTGACCCCCTTCCTGTGTACCATCTTCTCCTACCTGCAAATCATCGTCACTG 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCTCCCACCT 

20 CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCTATGTCTATTTTAGGCCTCTGTCCATGT 
ACTCAGTGATGAAGGGCCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGA 
ACCCTTTCATCTACAGCCTGAGGAACAAAGATATGAAAAGGGGTTTGAAGAAATTAAGAC 
ACAGAATTTACTCATAG (SEQ ID NO: 38) 



25 AOLFR20 sequences: 

MX^ENHTMKNEFILTGFTDHPELKTLLFWFFAIYLITWGMSLVALIFTHCRLHTPMYIFLGN 
LALVDSCCACAITPKMLENFFSEGKiaSLYECAVQFYFLCTVETADCFLLAAVAYDRYVAICNP 
LQYHIMMSKKLCIQMTTGAFIAGNLHSMIHVGLWRLWCGLNHINHFYCDTLPLYRLSCVDPF 
INELVLFIFSGSVQWTIGS\a.ISYLYILLTIFRMKSKEGRAKAFSTCASHFSSVSLFyGSIFFLYIRP 
30 NLI^EGGNDffAAILFTIVVPLLNPFnrSLRNKEVISVLRKILLKIKSQGSVNK (SEQ ID NO: 39) 



ATGGTTGAAGAAAATCATACCATGAAAAATGAGTTTATCCTCACAGGATTTACAGATCACC 

CTGAGCTGAAGACTCTGCTGTTTGTGGTGTTCTTTGCCATCTATCTGATCACCGTGGTGGG 

GAATATTAGTTTGGTGGCACTGATATTTACACACTGTCGGCTTCACACACCAATGTACATC 

35 TTTCTGGGAAATCTGGCTCITGTGGATTCITGCTGTGCCTGTGCTATTACCCCCA^ 

AGAGAACTTCTTTTCTGAGGGCAAAAGGATTTCCCTCTATGAATGTGCAGTACAGrnTAT 
TTTCTTTGCACTGTGGAAACrGCAGACTGCTTTCTTCTGGCAGCAGTGGCCTATGACCGCT 
ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCTGCATTCA 
GATGACCACAGGCGCCTTCATAGCTGGAAATCTGCATTCCATGATTCATGTAGGGCTTGTA 

40 TTTAGGTTAGTTTTCTGTGGATTGAATCACATCAACCA(nTTTACTGTGATACTCTTCCC^ 
GTATAGACTCTCCTGTGTTGACCCTTTCATCAATGAACTGGTTCTATTCATCTTCTCAGGTT 
CAGTTCAAGTCtTTACCATAGGTAGTGTCTTAATATCTTATCTCTATATTarCTTACTATT 
TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCTTTTCTACTTGTGCATCCCACTTTT 
CATCAGTTTCATTATTCTATGGATCTATmTTTCCTATACATTAGACCAAATTTGCTTGAA 

45 GAAGGAGGTAATGATATACCAGCTGCTATTTTATTTACAATAGTAGTTCCCTTACTAAATC 
CTTTCATTTATAGTCTGAGAAACAAGGAAGTAATAAGTGTOTAAGAAAAATTCTGCTGAA 
AATAAAATCTCAAGGAAGTGTGAACAAATGA (SEQ ID NO: 40) 



AOLFR21 sequences: 

50 MEPRKNVTDF\T.LGFTQNPKEQKVLFVMFLLFYILTMVGNLLrVVTVTVSETLGSPMSFFLAGL 
TFIDIIYSSSISPRLISDLFFGNNSISFQSFMAQLFIEHLFGGSEVFLLLVMAYDRYVAICKPLHYLV 
IMRQWCVLLLWSWGGFLQSWQLSITV'GLPFCGPNVIDHFFCDMYPLLKLACTDTHVIGLL 
WANGGLSCTIAFLLLLISYGVILHSLKKLSQKGRQKAHSTCSSHITVWFFFVPCIFMCARPAR 
TFSIDKSVSVFYTVITPMLNPLIYTLRNSEMTSAMKKL (SEQ ID NO: 41) 

55 
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TCACCCTCTCCITCTGTAAGGACAATCAAATAAACrrCTTCTTCTGTGACCTCCCACCCCTG 
CTGAAGCTTGCCTGCAGTGACACAGCAAACATCGAGATTGTCATCATCTTCTTTGGCAATT 
TTCTGATrrrGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCTCATCATCAAGACCATT 
TTGAAAGTGAAGTCTTCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCTCTCACATCA 
5 CTGCTGTGGCCCTTTTCrrrGGAGCCCITATaTCATGTATCTGCAAAGTGGCTCAGGCAAA 
TCTCTGGAGGAAGACAAAGTCGTGTCTGTCTTCTATACAGTGGTCATCCCCATGCTGAACC 
CTCTGATCTACAGCTTAAGAAACAAAGATGTAAAAGACGCCTTCAGAAAGGTCGCTAGGA 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 



1 0 AOLFR25 sequences: 

METGNLTWVSDFWLGLSQTRELQIU^LFLMFLFWITTVMGNILniT\nrSDSQLHTPMYFLLRN 
LAVLDLCFSSVTAPKMLVDLLSEKKTISYQGCMGQIFFFHFLGGAMVFFLSVMAFDRLIAISRPL 
RYVTVMNTQLWVGLWATWVGGFVHSIVQLALMLPLPFCGPNILDNFYCDVPQVLRLACTDT 
SLLEFLKISNSGLLDVV\VFFLLLMSYLFILVMLRSHPGEARRKAASTCTTHIIWSMIFVPSIYLY 
1 5 ARPFTPFPMDKLVSIGHTVMTPMLNPNDYTLRNQDMQAAVRRLGRHRLV (SEQ ID NO: 47) 



ATGGAAACAGGGAACCTCACGTGGGTATCAGACTTTGTCTTCCTGGGGCTCTCGCAGACTC 
GGGAGCTCCAGCGmCCTGTTTCTAATGTTCCTGTTTGTCTACATCACCACTGTTATGGGA 
AACATCCrTATCATCATCACAGTGACCrCTGATTCCCAGCTCCACACACCCATGTACTTTCT 

20 GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCTCTTCAGTCACTGCTCCCAAAATGCTAG 
TGGACCTCCTCTCTGAGAAGAAAACCATCTCTTACCAGGGCTGCATGGGTCAGATCTTCTT 
CrrCCACTITITGGGAGGTGCCATGGTCITCTTCCTCTCAGTGATGGCCTTTGACCGCCTCA 
TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 
GGTGGTAGCCACCTGGGTGGGAGGCTTTGTCCACTCTATTGTCCAGCTGGCTCTGATGCTC 

25 CCACTGCCCTTCTGTGGCCCCAACATTTTGGATAACTTCTACTGTGATGTTCCCCAAGTACT 
GAGACTTGCCTGCACTGACACCTCACTGCTGGAGTTCCTCAAGATCTCCAACAGTGGGCTG 
CTGGATGTCGTCTGGTTCTTCCTCCTCCTGATGTCCTACTTATTCATCCTGGTGATGCTGAG 
GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 
GGTTrCCATGATCTTCGTTCCAAGCATTTACCTCTATGCCCGGCCCTTCACTCCATTCCCTA 

30 TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 
TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 

TTGA(SEQIDNO:48) 
AOLFR26 sequences: 

3 5 MAAKNSS VTEFILEGLTHQPGLRIPLFFLFLGFYTVTVVGNLGLITLIGLNSHLHTPMYFFLFNLS 
LroFCFSTTITPmLMSFVSRKMISFTGCMTQLFFFCFFVVSESFILSAMAYDRYVAICNPLLYT 
VTMSCQVCLLLLLGAYGMGFAGAMAHTGSIMNLTFCADNLVNHFMCDILPLLELSCNSSYMN 
ELWFIWAVDVGMPIVTVFISYALILSSILHNSSTEGRSKAFSTCSSHIIWSLFFGSGAFMYLKP 
LSILPLEQGKVSSLFYTnVPVLNPLn^SLRNKDVKVALRRTLGRKIFS (SEQ ID NO: 49) 

40 

ATGGCAGCCAAAAACTCTTCTGTGACAGAGTTTATCCTCGAAGGCTTAACCCACCAGCCGG 
GACTGCGGATCCCCCTCTTCTTCCTGTTTCTGGGTTTCTACACGGTCACCGTGGTGGGGAA 
CCTGGGCrTGATAACCCTGATTGGGCTGAACTCTCACCTGCACACTCCCATGTACTTCTTCC 
TriTrAACCTCT(mTAATAGATTTCTGTTTCTCCACTACCATCACTCCCAAAATGCTGATG 

45 AGTrn-GTCTCAAGGAAGAACATCATTTCCTTCACAGGGTGTATGACrCAGCTCTTCTTCTT 
CTGCTTCTTTGTCGTCTCTGAGTCCTTCATCCTGTCAGCGATGGCGTATGACCGCTACGTGG 
CCATCTGTAACCCACTGTTGTACACAGTCACCATGTCTTGCCAGGTGTGTTTGCTCCTTTTG 
TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCm-CTGTGCTGACAACCTTGTCAATCATTrCATGTGTGACATCCTTCCTCTCCTTGA 

50 GCTCTCCTGCAACAGCTOTACATGAATGAGCTGGTGGTCTTTATTGTGGTGGCTGTTGAC 
GTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCATCCTCTCCAGCATTCTACA 
CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATAATTGTA 
GTTTCTCITTTCTTTGGTTCTGGTGCTTTCATGTATCTCAAACCCCTTTCCATCCTGCrc 
GAGCAAGGGAAAGTGTCCTCCCTGTTCTATACCATAATAGTCCCCGTGTTAAACCCATTAA 

5 5 TCTATAGCTTGAGGAACAAGGATGTCAAAGTTGCCCTGAGGAGAACnTGGGCAGAAAAA 

TCTTTTCTTAA (SEQ ID NO: 50) 
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AOLFR27 sequences: 

MPSQNYSIISEFNLFGFSAFPQHLLPILFLLYLLMFLFTLLGNLLIMATIWIEHRLHTPMYLFLCTL 
SVSEILFTVAITPRMLADLLSTHHSITFVACANQMFFSFMFGFTHSFLLLVMGYDRYVAICHPLR 
5 Y^"V^LMSPRDCAHLVACTWAGGSVMGMMVTTIVFHLTFCGS^mHHFFC^^VLSLLKLACENKT 
SSVIMGVMLVCVTALIGCLFLIILSYVFIVAAILRIPSAEGRHKTFSTCVSHLTWVTHYSFASFIY 
LKPKGLHSMYSDALMATTYTVFTPFLSPIIFSLKNKELKNAINKNFYRKFCPPSS (SEQ ID NO: 

51) 



1 0 ATGCCTAGTCAGAACTATAGCATGATATCTGAATTTAACCTCTTTGGCTTCTCAGCCTTCCC 
CCAGCACCTCCTGCCCATCTTGTTCCTGCTGTACCTCCTGATGTTCCTGTTCACATTGCTGG 
GCAACCTTCTCATCATGGCCACAATCTGGATTGAACACAGACTCCACACACCCATGTACCT 
CTTCTTGTGCACCCTCTCCGTCTCTGAGATTCTGTTCACTGTTGCCATCACCCCTCGCATGC 
TGGCTGATCTGCTTTCCACCCATCATTCCATCACCTTTGTGGCTTGTGCCAACCAGATGTTC 

1 5 TTCTCCTTCATGTTTGGCTTCACrCACTCCTTCCTTCTCCTGGTCATGGGCTATGATCGCTA 
TGTGGCCATCTGCCACCCACTGCGTTACAATGTGCTCATGAGCCCCCGTGACTGTGCCCAT 
CTTGTGGCCTGTACCTGGGCTGGTGGCTCAGTCATGGGGATGATGGTGACAACGATAGTTT 
TCCACCrCACTTTCTGTGGGTCTAATGTQATCCACCATTTTTTCTGTCATGTGCTTTCCCTCT 
TGAAGTTGGCCTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTGTGT 

20 CACAGCCCTGATAGGCTGTTTATTCCTCATCATCCTCTCCTATGTCTTCATTGTGGCTGCCA 
TCTTGAGGATTCCCTCTGCCGAAGGCCGGCACAAGACATTTTCTACGTGTGTATCCCACCT 
CACTGTGGTGGTCACGCACTATAGTTTTGCCTCCTTTATCTACCTCAAGCCCAAGGGCCTCC 
ATTCTATGTACAGTGACGCCTTGATGGCCACCACCTATACTGTCTTCACCCCCTTCCTTAGC 
CCAATCATTTTCAGCCTAAGGAACAAGGAGCTGAAGAATGCCATAAATAAAAACTTTTACA 

25 GAAAATTCrGTCCTCCAAGTTCCTGA(SEQIDNO:52) 



AOLFR28 sequences: 

MPNFTDVTEFTLLGLTCRQELQVLFFWFIAVYMITLLGNIGMIILISISPQLQSPMYFFLSHLSF 
ADVCFSSmrrPmLENLLSETKTISYVGCLVQCYFFIAVVHVEVYILAVMAFDRYMAGCXPLL 
30 YGSKMSRTVCVRLISVXYXYGFSVSLICTLWTYGLYFCGNFEINHFYCADPPLIQIACGRVHIKE 
ITMIVIAGINFITSLSVVLISYTLIVVAVLRMRSADGRRKAFSTCGSHLTAVSMFYGTPIFMYLR 
RPTEESVEQGKMVAWYTTVIPMLNPMr^SLRNKDVKEAVNKAITKTYVRQ (SEQ ID NO: 53) 

ATGCCTAATTTCACGGATGTGACAGAATTTACTCTCCTGGGGCTGACCTGTCGTCAGGAGC 
35 TACAGGTTCTCrrTTTTGTGGTGTTCCTAGCGGTTTACATGATCACTCTGTTGGGAAATATT 
GGTATGATCATTTTGATTAGCATCAGTCCTCAGCTTCAGAGTCCCATGTACTTTTTCCTGAG 
TCATCTGTCTTTTGCGGACGTGTGCrTCTCCTCCAACGTTACCCCCAAAATGCTGGAAAACT 
TATTATCAGAGACAAAAACCATTTCCTATGTGGGATGCTTGGTGCAGTGCTACTTTTTCAT 
TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCTGTGATGGCCTTTGACAGGTACATGGCC 
40 GGCTGCAANCCTCTGCTTTATGGCAGTAAAATGTCTAGGACTGTGTGTGTTCGGCTCATCT 
CTGTGNNNTATGNNTATGGATTCTCTGTCAGCCTAATATGCACACTATGGACTTATGGCTT 
ATACrrCTGTGGAAACTTTGAAATCAATCACITCTATTGTGCAGATCCCCCTCTCATCCAGA 
TTGCCTGTGGGAGAGTGCACATCAAAGAAATCACAATGATTGTTATTGCTGGAATTAACTT 
CACATATTCCCTCTCGGTGGTCCTCATCTCCTACACTCTCATTGTAGTAGCTGTGCTACGCA 
45 TGCGCTCTGCCGATGGCAGGAGGAAGGCGTTCTCCACCTGTGGGTCCCACTTGACGGCTGT 
TTCTATGTTTTATGGGACCCCCATCTTCATGTATCTCAGGAGACCCACTGAGGAATCCGTA 
GAGCAGGGCAAAATGGTGGCTGTGTTTTACACCACAGTAATTCCTATGTTGAATCCCATGA 
TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 
ATGTGAGGCAGTAA (SEQ ID NO: 54) 

50 

AOLFR29 sequences: 

MMSFAPNASHSPVFLLLGFSRANISYTLLFFLFLAIYLTTILGNVTLVLLISWDSRLHSPMYYLLR 
GLSVIDMGLSTVTLPQLLAHLVSHYPTIPAARCLAQFFFFYAFGVTDTLVIAVMALDRYVAICD 
PLHYALVMNHQRCACLLALSWWSILHTMLRVGLVLPLCWTGDAGGNVNLPHFFCDHRPLLR 
55 ASCSDHSNELAIFFEGGFLMLGPCALIVLSYVRIGAAILRLPSAAGRRRAVSTCGSHLTMVGFL 
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TCCTCTGCCATTTGGCCTTTGTAGACATTGGGTACTCCTCATCAGTCACACCTGTCATGCTC 
ATGAGCTTCCTAAGGAAAGAAACCTCrCTCCCTGTTGCTGGTTGTGTGGCCCAGCTCTGTT 
CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCTA 
TGTGGCCATCTGCTCACCCCTGCTCTACTCTACCTGCATGTCCCCTGGAGTCTGCATCATCT 
5 TAGTGGGCATGTCCTACCTGGGTGGATGTGTGAATGCITGGACATrCATTGGCTGCTTATT 
AAGACTGTCCITCTGTGGGCCAAATAAAGTCAATCACTTrTTCTGTGACTATTCACCACTTT 
TGAAGCITGCITGTrCCCATGATTTTACTTrTGAAATAATTCCAGCTATCTCTTCTGGA 
ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCACCATCCT 
GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCTTCTCCACCTGCACCTCCCACCTCACT 
1 0 GCAGTCACTCTGTTCTATGGGACCATTACCTTCATTTATGTG ATGCCCAAGTCCAGCTACTC 
AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 
CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTAGAATA 

AAAATATTTTCTTGA (SEQ ID NO: 60) 



15 AOLFR32 sequences: 

MNSLKDGNHTALTGFILLGLTDDPILRVILFMIILSGNLSIIILIRISSQLHHPMYFFLSHLAFADM 
AYSSSVTPNMLVOTLVEROTVSYLGCAIQLGSAAFFATVECVLLAAMAYDRFVAICSPLLYSTK 
MSTQVSVQLLLWYIAGFLIAVSYTTSFYFLLFCGPNQVNHFFCDFAPLLELSCSDISVSTWLSF 
SSGSIIVVTVCVIAVCYmLITILmRSTEGHHKAFSTCTSHLTWTLFYGTITFIYVMPNFSYST 
20 DQNKWSVLYTVVIPMLOTLIYSLRNKEIKGALKRELVRKILSHDACYFSRTSNNDIT (SEQ ID 
NO: 61) 

ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTGGGCTTAA 
CAGATGATCCAATCCTTCGAGTCATCCTCTTCATGATCATCCTATCTGGTAATCTCAGCATA 

25 ArrATTOTATCAGAATTTCTTCTCAGCTCCATCATCCTATGTATTTCnTTCrGAGCCACT^ 
GGCTTITGCTGACATGGCCTATTCATCITCTGTCACACCCAACATGCTTGTAAACTTCCTGG 
TGGAGAGAAATACAGTCTCCTACCITGGATGTGCCATCCAGCTTGGTTCAGCGGCmCTT 
TGCAACAGTCGAATGCGTCCTTCTGGCTGCCATGGCCTATGACCGCTTTGTGGCAATTTGC 
AGTCCACTGCrrTATTCAACCAAAATGTCCACACAAGTCAGTGTCCAGCTACTCTTAGTAG 

30 TITACATAGCTGGTTTTCrCATTGCrGTCTCCTATACTACTTCCTTCTATTTTT^ 

GTGGACCAAATCAAGTCAATCATTTTTTCTGTGATTTCGCTCCCTTACTTGAACTCTCCTGT 
TCTGATATCAGTGTCTCCACAGTTGTTCTCTCATTTTCTTCTGGATCCATCATTGTGGTCAC 
TGTGTGTGTCATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTCCA 
CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACTTCCCACCTCACTGTGGTTACCCTGTT 

35 CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTACTCAACTGACCAGAAC 
AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTGTTAGAAAAATACITTCTC 
ATGATGCTTGTTATTTTAGTAGAACTTCAAATAATGATATTACATAG (SEQ ID NO: 62) 



40 AOLFR34 sequences: 

MLEGVEHLLLLLLLTDVNSKELQSGNQTSVSHFILVGLHHPPQLGAPLFLAFLVIYLLTVSGNG 
LnLWLVDIRLHRPMCLFLCHLSFLDMTISCAIVPKMLAGFLLGSRnSFGGCVIQLFSFHFLGCT 
ECFLYTLMAYDRFLAICKPLHYATIMTHRVCNSLALGTWLGGTIHSLFQTSFVFRLPFCGPNRV 
DYIFCDIPAMLRLACADTAINELVTFADIGFLALTCFMLILTSYGYIVAAILRIPSADGRRNAFST 

45 CAAHLTVVIVYYVPCTFnrLRPCSQEPLDGWAWYT\amLNSIIYTLCNKEMKAALQ 
HKEVQPH (SEQ ID NO: 63) 



ATGTTAGAGGGTGTTGAGCATCTCCTTCTGCTACTTCTTTTGACAGATGTGAACAGCAAGG 
AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTTCATTTTGGTGGGCCTGCACCACCC 

50 ACCACAGCTGGGAGCGCCACTCTTCTTAGCTTTCCTTGTCATCTATCTCCTCACTGTTrCTG 
GAAATGGGCTCATCATCCTCACTGTCTTAGTGGACATCCGGCTCCATCGTCCCATGTGCTT 
GTTCCTGTGTCACCrCTCCTTCTTGGACATGACCArrrCTTGTGCTATTGTCCCCAAGATGC 
TGGCTGGCmCTCTTGGGTAGTAGGATTATCTCCTTTGGGGGCTGTGTAATCCAACTATTT 
TCTITCCATTTCCTGGGCTGTACTGAGTGCTTCCTTTACACACrCATGGCTrATGACCGTTT 

55 CCTTGCCATTTGTAAGCCCTTACACTATGCTACCATCATGACCCACAGAGTCTGTAACTCCC 
TGG(nTrAGGCACCTGGCTGGGAGGGACTATCCATTCACTTTTCCAAACAAGTTTTGTATT 
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?a?ISctg?g?Iacaaagaaatgaaggcagc^^^ 

GTGCAGCCTCACTGA (SEQ ID NO: 64) 
15 lSIsS^^sde^ ^ 

65) 

ATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTG^^^^ 
CAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCAT^^^^ 

??™SrcTGTSTCCCGGAAGACCATCTCCm^ 

JctggSatctgSagccactcaggta^^ 

0^ SSa?gggagctgot 

SagS?gc???^gt^^^^ 
J^tcS^Sctggcatgcggcaacacgtc^^^ 

?Sr^?(^SrGTACCCCT 

?S?SgStcSctcSccg^^^^^^^ 
gS^ScSStctStgaggtcttcacagtcct^^^ 

A^^?SCC^^CTASGCCTGAGGAACAAGGAGGTGA^^^ 
GCAGGAGTCGGGCCTCCAGGTGA (SEQ ID NO: 66) 

35 AOLFR36 sequences: 

40 S^^LWR^StVESHDLFHPFSC^KGQPHSIFTS^ (SEQ ID NO: 67) 

ATfiTATCTGGTCACGGTGCTGAGGAACCTGCTCAGCATCCTGGCTGTCAGCTCTGACTCCC 

a?SSSa?accStgtacttc^^ 
^?S§?cacSg^??™tgattgtggacat^^^ 

45 GGGGCTGCCTGACACAGATGTCTTrcrrGGTACirnTGCM^ 

^ArTrTOATrTGrTTATGACTGCTTTGTAGCCATCTGTCGCCCTCTGCACTACCCAGTCATC 

AArrrTr,Tr^,rTfiTrACCrGGCAGTTGTTTGCTTATTTTATGGAACAGGCATTGGCGTGTA 

GTGGTCACCCCCATGCTGAACCCmCATCTACAGCCTGAGA^^^ 
55 cCCTGTGGAGGGTGTGCAACAAAACAGTCGAATCTCATGATCTGTTCCATCCTTmCTTG 
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TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTAG 
(SEQIDNO:68) 

AOLFR37 sequences: 

5 MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMYFFLG 
NLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAFDRYVAICNP 
LRYSVIMSKAAYMPMAASSWAIGGAASWHTSLAIQLPFCGDNVINHFTCEILAVLKLACADIS 
I>mSMEVTNVIFLGVPVLFISFSYVFIITTILRPSAEGRKKVFSTCSAHLTVVIVFYGTLFFMYG 
KPKSKDSMGADKEDLSOmPLFYGVVTPMLNPnYSUlNiaDVKAAVRRLLRPKGFTQ (SEQ ID 

10 NO: 69) 

ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGAGGCTCTCTGCCC 
ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTGATCCTGCT 
GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCATGTAC 

1 5 TTCn-CCTAGGGAACCTCTCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCCCACTGGT 
CCTGGACAGCrmTGACTCCCCAGGAAACCATCTCCTTCTCAGCCTGTGCTGTGCAGATG 
GCACTCTCCTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATC 
GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTACAT 
GCCCATGGCrGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACACATCCTTG 

20 GCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCTGTGAGATTCTGG 
CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACGAA 
TGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTTCTCCTATGTCTTCATCATCACCA 
CCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCTCCACCTGCTCTGCCCA 
CCTCACCGTGGTGATCGTCTTCTACGGGACCTTATTCTTCATGTATGGGAAGCCTAAGTCT 

25 AAGGACrCCATGGGAGCAGACAAAGAGGATCTTTCAGACAAACTCATCCCCCTTTTCTATG 
GGGTGGTGACCCCGATGCrCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO: 70) 

AOLFR38 sequences: 

30 MYLVTVLRNLLIILAVSSDSHLHTPMCFFLSNLCWADIGFTSAMVPKMIVDMQSHSRVISYAGC 
LTQMSFFVLFACIEDMLLTVMAYDRFVAICHPLHYPVIMNPHLGVFLVLVSFFLSLLDSQLHSW 
IVLOFTFFKNVEISNFVCDPSQLLNLACSDSVINSIFIYLDSIMFGFLPISGILLSYANNVPSILRISS 
SDRKSKAFSTCGSHLAWCLFYGTGIGVYLTSAVSPPPRNGWASVMYAVVTPMLNPFIYSLR 
NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCVGEKGQPH (SEQ ID NO: 7 1) 

35 

ATGTACCTGGTCACGGTGCTGAGGAACCTGCTCATCATCCTGGCTGTCAGCTCTGACTCCC 
ACCTCCACACCCCCATGTGCTTCTTCCTCTCCAACCTGTGCTGGGCTGACATCGGTTTCACC 
TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCTGACACAGATGTCTTTCTTTGTCCriTTTGCATGTATAGAAGACATGCTCCTG 

40 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCTTGGTGTCTTCTTAGTTTTGGTGTCCTTTTTCCTCAGCCTGTTGGATTCC 
CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTGGAAATCTCCAATT 
TTGTCTGTGACCCATCTCAACTTCTCAACCTTGCCTGTTCTGACAGTGTCATCAATAGCATA 
TTCATATATTrAGATAGTATTATGTTTGGTTTTCTTCCCATTTCAGGGATCCTTTTGTCTTAC 

45 GCTAACAATGTCCCCTCCATTCTAAGAATTTCATCATCAGATAGGAAGTCTAAAGCCTTCT 
CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTTATTTTATGGAACAGGCATTGGCGTGTA 
CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAATAGGGACATTCAAAGTG 
CCCTGTGGAGGCrGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCTGCT 

50 CCATCCTTTTTCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 

AOLFR39 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPLFCLFLGIYTVTWGNLSMISIIRLNRQLHTPMYYFLSS 
LSFLDFCYSSVITPKMLSGFLCRDRSISYSGCMIQLFFFCVCVISECYMLAAMACDRYVAICSPL 
55 LYRVIMSPRVCSLLVAAVFSVGFTDAVIHGGCILRLSFCGSNIIKHYFCDIVPLIKLSCSSTYIDEL 
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LIFVIGGFNMVATSLTIIISYAFILTSILRfflSKKGRCKAFSTCSSHLTAVLMFYGSLMSMYLKPAS 
SSSLTQEKVSSWYTTVILMLNPLIYSLRNNEVRNALMKLLRRKISLSPG (SEQ ID NO: 73) 

ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCTTCTTTCAGGATTAACTGAACAAG 
5 CAGAGCTTCAGCTGCCCCTCrrCTGCCTOTCTTAGGAATTTACACAGTTACTGTGGTGGG 
AAACCTCAGCATGATCTCAATTATTAGGCTGAATCGTCAACTTCATACCCCCATGTACTAT 
TTCCTGAGTAGTTTGTCTTrmAGATTTCTGCTATTCTTCTGTCATTACCCCTAAAATGCT 
ATCAGGGTITITATGCAGAGATAGATCCATCTCCTATTCTGGATGCATGATTCAGCrGTTTr 
rmCTGTGmGTGTTATTTCTGAATGCTACATGCTGGCAGCCATGGCCTGCGATCGCTAC 

10 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCTCTGC 
TGGTGGCTGCTGTCTTCTCAGTAGGTTTCACTGATGCTGTGATCCATGGAGGrrGTATACT 
CAGGTTGTCTTTCTGTGGATCAAACATCATTAAACATTATTTCTGTGACATTGTCCCTCTTA 
TrAAACrCTCCTGCTCCAGCACTTATATTGATGAGCTTTTGATTTTTGTCATTGGTGGATTT 
AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATGCTTTTATCCTCACCAGCATCCT 

1 5 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGTTTAGCACCTGTAGCTCCCACCTGACA 
GCTGTTCTrATGTTTTATGGGTCTCTGATGTCCATGTATCTCAAACCTGCTTCTAGCAGTTC 
ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATACCACTGTGATTCTCATGTTGAATCCC 
TTGATATATAGTCrGAGGAACAATGAAGTAAGAAATGCTCTGATGAAACTTTTTAAGAAGA 

AAAATATCTTTATCTCCAGGATAA (SEQ ID NO: 74) 

20 

AOLFR40 sequences: 

MSNATLLTAFILTGLPHAPGLDAPLFGIFLVVYVLTVLGNLLILLVIRVDSHLHTPMYYFLTNLS 
PrDMWFSTVTVPKMLMTLVSPSGRTISFHSCVAQLYFFHFLGSTECFLYTVMSYDRYLAISYPL 
RYTNMMTGRSCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILKLACADTS 
25 ANEMVIFVNIGLVASGCFVLIVLSYVSIVCSILRIRTSEGRHRAFQTCASHCIWLCFFGPGLFIYL 
RPGSRDALHGWAVFYTTLTPLFNPWYTLRNKEVKKALLKLKNGSVFAQGE (SEQ ID NO: 

75) 

ATGTCCAACGCCACCCTACTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
30 TGGACGCCCCCCTCmGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 
CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCrCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGACTATCTCCrTCCACAGCTGCGTGGCTCAGCTCTATTTTT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACCT 
35 GGCCATCAGTTACCCGCTCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCTCCTG 
GCCACCGGCACTTGGCTCAGTGGCTCTCTGCAGTCTGCTGTCCAGACCATATTGACTTTCC 
AnTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGAATATTGGGCTA 
GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
40 GCGGATCCGCACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 
GTGGTCCTTTGCTTCnTrGGCCCTGGTCTTTTCATTTACCTGAGGCCAGGCTCCAGGGACGC 
CrrGCATGGGGTTGTGGCCGTTTTCTACACCACGCTGACTCCTCTTTTCAACCCTGTTGTGT 
ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAATGGGTCAGTAT 

TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 

45 

AOLFR41 sequences: 

MNPENWTQVTSFVLLGFPSSHLIQFLWLGLMVTYIVTATGKLLIIVLSWIDQRLHIQMYFFLRN 
FSFLELLLVTVWPKMLWlLTGDHTISFVSCnQSYLYFFLGTTDFFLLAVMSLDRYLAICRPLR 
YETLMNGHVCSQLVLASWLAGFLWVLCPT\T.MASLPFCGPNGIDHFFRDSWPLLRLSCGDTH 
50 IIJaVAFMLSTLVLLGSLALTSVSYACIIATVLRAPTAAERRKAFSTCASHLTVVVIIYGSSIFLY 
IRMSEAQSKLLNKGASXaSCIITPLLNPFIFTLRNDKVQQALREALGWPRLTAVMKLRVTSQRK 

(SEQ ID NO: 77) 

ATGAACCCTGAAAACTGGACTCAGGTAACAAGCTTTGTCCTTCTGGGTTTCCCCAGTAGCC 
5 5 ACCTCATACAGTTCCTGGTGTTCCTGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 
CAAGCTGCTAATTATTGTGCTCAGCTGGATAGACCAACGCCTGCACATACAGATGTACTTC 
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TTCCTGCGGAATTTCTCCTTCCTGGAGCTGTTGCTGGTAACTGTTGTGGTTCCCAAGATGCT 
TGTCGTCATCCTCACGGGGGATCACACCATCTCATTTGTCAGCTGCATCATCCAGTCCTACC 
TCTACTTCTITCrAGGCACCACTGACTTCTTCCTCTTGGCCGTCATGTCTCTGGATCGTTAC 
CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCCAAC 
5 TAGTGCTGGCCTCCTGGCTAGCrGGATTCCTCTGGGTCCTTTGCCCCACTGTCCTCATGGCC 
AGCCTGCCTrTCTGTGGCCCCAATGGTATTGACCACTTCTTTCGTGACAGTTGGCCCTTGCT 
CAGGCnTTCTTGTGGGGACACCCACCTGCTGAAACTGGTGGCTTTCATGCTCTCTACGTTG 
GTGrrACTGGGCTCACTGGCTCTGACCTCAGTTTCCTATGCCTGCATTCTTGCCACTGTrCT 
CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTTGCGCCTCGCATCTTACA 
1 0 GTGGTGGTCATCATCTATGGCAGTTCCATCTTTCTCTACATTCGTATGTCAGAGGCTCAGTC 
CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCTCTTGAACCCA 
TTCATCTTCACTCTCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCCTTGGGGTGGC 
CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 

78) 

15 

AOLFR42 sequences: 

MNPANHSQVAGFVLLGLSQWELRFVFFTWSAVW\n-WGNLLIWIVTSDPHLHTTMYFLL 
GNLSFIJ)FCYSSITAPmLVDLLSGNPTISFGGCLTQLFFFHFIGGIKIFLLTVMAYDRYIAISQPL 
HYTLIMNQTVCALLMAASWVGGFfflSIVQIALTIQLPFCGPDKLDNFYCDVPQLIKLACTDTFV 
20 LELLMVSNNGLVTLMCFLVLLGSYTALLVMLRSHSREGRSKALSTCASHIAVVTLffVPCIYVY 
TRPFRTFPMDKAVSVLYTIVTPMU^AIYTLRhnCEVIMAMKKLWRRKKDPIGPLEHRPm 

(SEQ ID NO: 79) 

ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCTCTCAGGTTT 
25 GGGAGCTrCGGTTTGTTITCnTCACTGTTTrCTCTGCTGTGTATTTTATGACTGTAGTGGGA 
AACCrrCTTATTGTGGTCATAGTGACCTCCGACCCACACCTGCACACAACCATGTATTTTCr 
CTTGGGCAATCTITCTTTCCTGGACTTTTGCTACTCTTCCATCACAGCACCTAGGATGCTGG 
TTGACITGCTCTCAGGCAACCCTACCATTTCCrrTTGGTGGATGCCrGACTCAACTCTTCT^ 
TTCCACTTCAITGGAGGCATCAAGATCTTCCTGCTGACTGTCATGGCGTATGACCGCTACA 
30 TTGCCATTTCCCAGCCCCTGCACrACACGCTCATTATGAATCAGACTGTCTGTGCACTCCTT 
ATGGCAGCCTCCTGGGTGGGGGGCTTCATCCACTCCATAGTACAGATTGCATTGACTATCC 
AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACTTTTATTGTGATGTGCCTCAGCTGAT 
CAAATrGGCCrGCACAGATACCTTrGT(nTAGAGCrTTTAATGGTGTCTAACAATGGCCTG 
GTGACCCTGATGTGTTTTCTGGTGC7TCTGGGATCGTACACAGCACTGCTAGTCATGCTCC 
35 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCTGTGCCTCTCACATTGCTGT 
GGTGACCTTAATCTTTGTGCCrTGCATCTACGTCTATACAAGGCCTTTTCGGACATTCCCCA 
TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCACCCCCATGCTGAATCCTGCCATCTA 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ID NO: 80) 

40 

AOLFR43 sequences: 

MQKPQLLVPIIATSNGNLVHAAYFLLVGIPGLGPTIHFWLAFPLCFMYALATLGNLTIVLIIRVE 
RRLHEPMYLFLAMLSTIDLVLSSITMPKMASLFLMGIQEIEFNICLAQMFLIHALSAVESAVLLA 
MAFDRFVAICHPLRHAS\aTGCTVAKIGLSALTRGFVFFFPLPFILKWLSYCQTHTVTHSFCLHQ 
45 DIMKLSCTDTRVNVVYGLFnLSXTvlGVDSLFIGFSYILILWAVLELSSRRAAULAFNTCISHLCAV 
LWYWLIGLSVVHRLGGPTSLLHVVMANTYLLLPPVVNPLVYGAKTKEICSRVLCMFSQGGK 

(SEQ ID NO: 81) 

ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCTGGTCCACG 
50 CAGCATACTTCCTTTTGGTGGGTATCCCTGGCCTGGGGCCTACCATACACTTTTGGCTGGCT 
TTCCCACTGTGTTTTATGTATGCCTTGGCCACCCTGGGTAACCTGACCATTGTCCTCATCAT 
TCGTGTGGAGAGGCGACTGCATGAGCCCATGTACCrCTTCCTGGCCATGCrTTCCACTATT 
GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATGGCCAGTCTTTTCCTGATGGGCATCCA 
GGAGATCGAGTTCAACATTTGCCTGGCCCAGATGTTCCTTATCCATGCTCTGTCAGCCGTG 
55 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCTTTGTGGCCATTTGCCACCCATTGC 
GCCATGCTTCTGTGCTGACAGGGTGTACTGTGGCCAAGATTGGACTATCTGCCCTGACCAG 
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GGGGTrrGTATrCTTCTTCCCACrGCCCTTCATCCTCAAGTGGTTGTCCTACTGCCAA.\CAC 
ATACTGTCACACACTCCTTCTGTCTGCACCAAGATATTATGAAGCTGTCCTGTACTGACAC 
CAGGGTCAATGTGGTTTATGGACTCTTCATCATCCTCTCAGTCATGGGTGTGGACTCTCTCT 
TCATTGGCITCrCATATATCCTCATCCTGTGGGCTGTnTGGAGCTGTCCTCTCGGAGGGCA 
5 GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCTGTGCTGTTCTGGTCTTCTATGTACC 
CCTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCTCCTCCATGTGGTT 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCTATGGAGCCAAGA 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 

NO: 82) 

10 

AOLFR44 sequences: 

MSSCNFTHATFVLIGIPGLEKAHFWVGFPLLSMYVVAMFGNCIVVFIVRTERSLHAPMYLFLC 
MLAAIDLALSTSTMPKILALFWFDSREISFEACLTQMFFIHALSAIESTILLAMAFDRYVAICHPL 
RHAAVLNNTVTAQIGIVAWRGSLFFFPLPLLIKRLAFCHSNVLSHSYCVHQDVMKLAYADTLP 
1 5 NWYGLTAILLVMGVD VMFISLSYFLIIRTVLQLPSKSERAKAFGTCVSHIGWLAFYVPLIGLS 
WHRFGNSLHPIVRVVMGDIYLLLPPVIMPIIYGAKTKQIRTRVLAMFKISCDKDLQAVGGK 

(SEQ ID NO: 83) 

ATGAGTTCCTGCAACTTCACACATGCCACCirrGTGCTTATTGGTATCCCAGGATTAGAGA 
20 AAGCCCATTTCTGGGTTGGCTTCCCCCTCCTTTCCATGTATGTAGTGGCAATGTTTGGAAAC 
TGCATCGTGGTCTTCATCGTAAGGACGGAACGCAGCCTGCACGCTCCGATGTACCTCTTTC 
TCTGCATGCTTGCAGCCATTGACCTGGCCTTATCCACATCCACCATGCCTAAGATCCTTGCC 
(nriTCTGGTTTGATTCCCGAGAGATTAGCTTTGAGGCCTGTCTTACCCAGATGTTCTTTAT 
TCATGCCCTCTCAGCCATTGAATCCACCATCCTGCTGGCCATGGCCTTTGACCGTTATGTGG 
25 CCATCTGCCACCCACTGCGCCATGCTGCAGTGCTCAACAATACAGTAACAGCCCAGATTGG 
CATCGTGGCTGTGGTCCGCGGATCCCTCTTTnTTTCCCACTGCCTCTGCTGATCAAGCGGC 
TGGCCTTCTGCCACTCCAATGTCCTCTCGCACTCCTATTGTGTCCACCAGGATGTAATGAA 
GTrGGCCTATGCAGACACTTTGCCCAATGTGGTATATGGTCTTACTGCCATTCTGCTGGTC 
ATGGGCGTGGACGTAATGTTCATCrCCrrGTCCTATTTTCTGATAATACGAACGGTTCTGC 
30 AACTGCCTTCCAAGTCAGAGCGGGCXrAAGGCCTTTGGAACCTGTGTGTCACACATrGGTGT 
GGTACTCGCCTTCTATGTGCCACTTATTGGCCTCTCAGTGGTACACCGCTTTGGAAACAGC 
CrrCATCCCATrGTGCGTGTTGTCATGGGTGACATCTACCTGCTGCTGCCTCCTGTCATCAA 
TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

35 

A0LFR4S sequences: 

MLPSNITSTHPAWLLVGIPGLEHLHAWISIPFCFAYTLALLGNCTLLFIIQADAALHEPMYLFLA 
MLATIDLVLSSTTLPKMLAIFWFRDQEINFFACLVQMFFLHSFSIMESAVLLAMAFDRYVAICKP 
LHYTTVLTGSLITKIGNLAAVARAVTLMTPLPFLLRKFHYCRGPVIAHCYCEHMAVVRLACGDT 
40 SFNNIYGIAVAMFSWLDLLFVILSYVFILQAVLQLASQEARYKAFGTCVSHIGAILSTYTPWIS 
S\T^HRVARHAAPRVHILLAIFYLLFPPMVNPnYGVKTKQlREYVLSLFQRKNM (SEQ ID NO: 

85) 

TGGAAACAAGAGGTAATCTTTGCAGGTGGGATAGCACAGGTTGAACTCTAATCATATATA 
45 CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCTGTAAAAATTGACAAGGAGATTTCCA 
GGAGCCATGCTTCCCTCTAATATCACCTCAACACATCCAGCTGTCTTTTTGTTGGTAGGAAT 
TCCrGGTTTGGAACACCTGCATGCCTGGATCTCCATCCCCTTCTGCTTTGCTTATACTCTGG 
CCCTGCTAGGCAACTGTACCCTTCrCTTCATTATCCAGGCTGATGCAGCCCTCCATGAACCC 
ATGTACCTCTTTCTGGCCATGTTGGCAACCATTGACTTGGTTCTTTCTTCTACAACGCTGCC 
50 CAAAATGCnTGCCATATTCTGGTTCAGGGATCAGGAGATCAACTTCTTTGCCTGTCTGGTC 
CAGATGTTCTTCCTTCACTCCTTCTCCATCATGGAGTCAGCAGTGCTGCTGGCCATGGCCTT 
TGACCGCTATGTGGCCATCTGCAAGCCATTGCACTACACGACGGTCCTGACTGGGTCCCTC 
ATCACCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCT 
TCCTGCTCAGACGCTTCCACTACTGCCGAGGCCCAGTGATTGCCCATTGCTACTGTGAACA 
5 5 CATGGCTGTGGTAAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATTGCT 
GTGGCCATGTTTAGTGTGGTGTTGQACCTGCTCTTTGTTATCCTGTCTTATGTCTTCATCCT 
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TCAGGCAGTTCTCCAGCTTGCCTCTCAGGAGGCCCGCTACAAAGCATTTGGGACATGTGTG 

TCTCACA^^CTGCCATCCTGTCCAC^^^ 

TCSGcfcG?cI?GCT^^^ 

CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAG^^ 
5 CAGTCTATTCCAGAGAAAGAACATGTAGATGGATAGTTCTCTTTT^^ 

AGTAATGAGAATGCTGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGA^^^ 

ATCTTTGAO^^ 

gtcISTtca^^^^ 

10 StS^gacagtaggacc^^ (seq id 

NO: 86) 

AOLFR46 sequences: 

TVLL\a.VITNLARKRIPPDVPILLNIUIHUPPALNPIWGVRTKEIKQGIQ>^^ (SEQ ID NO: 
20 87) 

atgaatataaaacattgtggctggcatatgatacatacttggttaaatataagggaggat 
gS^cIgtc^tttaaaaact^^ 

05 SgSctSS1?^Satcangaaac™^ 

I^pSSSGiATTCCTCCT^^ 

ctSSS^^SSSctStcctcctggccatgggagctaacacc^^^ 




ACATCGTGCTCTGCCTCACCGTCATCCCCAAGGTCC10U<.ca1ci 1 

30 TCGATCAGC-n^CCCAGCCTGClTCCTCCAGATC^^ 

ScCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCT^^ 

^aSgtct/^tcatcactgaccagtitgtggctagggccgtggtct 

iTCS^TOTCTTCCTGrrCCCATGCTITCrGCCA^ 

atStcaagaactgcatctgcagtaacctgtctgtgtccaaactct^ 

AOLFR47 sequences: 

msasnttlthptafllvgipglehlhiwisipfclaytlallgnctllliiqadaalhepmylfla 
tSygiav/j^ivvldll^^^^ 

SVMHRVAWIAAPHVHILLANFyLIJPPMVNPnYGVKTKQIRESILGVFPRKDM (SEQ ID NO: 
89) 

50 atgtcagcctccaatatcacotaacacatccaactgccttcttgttg^^^ 

GCCTGGAACACCTGCACATCTGGATCTCCATCCCrrrCTGCnTAGCAT^^^^ 

t?S?^SSTATTCTGGTT^^ 
55 TGTTCTTCCTTCACrCCnLlCU^^ ^^^^^^^ 



CGCTATGTGGCTATCTGCAAi 
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T^r^r-rrrr a TrrTnrrCCTCATGTCCACATCCTCCTTGCCAATTTCTATCTGCTCTTCCCACC 
GTATTCCCAAGAAAGGATATGTAG (SEQ ID NO: 90) 

10 

91) 

iiCTTCATCCTAATAGGCCTCC 



S?S?O^TGTGGCCACACACGOT^ (SEQ ID NO: 92) 

35 

NO: 93) 



.3 SS^^S^^^S^oSS^^S^S' 

a^p^SSJ^SSStgttgatcctggactcagt^^ 
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ATITGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGCCAACTTCTATCTCCTCATTC 
CTCCAATCCTCAATCCCATTGTCTATGCTGTTCGCACCAAGCAGATCCGAGAGAGCCTTCT 
CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ ED NO: 94) 

5 AOLFR50 sequences: 

MNLDSFFSFLLKSLIMALSNSSWRLPQPSFFLVGIPGLEESQHWIALPLGILYLLALVGNVTILFn 
WMDPSLHQSMYLFLSMLAAIDLYVASSTAPKALAVLLVRAQEIGYTVCLIQMFFTHAFSSMES 
GVLVAMALDRYVAICHPLHHSTILHPGVIGHIGMVVLVRGLLLLIPFLILLRKLIFCQATIIGHAY 
CEHM-^VVKLACSETIVNRAYGLTVALLVVGLDVLAIGVSYAHILQAVLKVPGNEARLKAFST 
) CGSHVCVILVFYIPGMFSFLTHRFGHHVPHHVHVLLAILYRLVPPALNPLVYRVKTQKIHQ 

(SEQ ID NO: 95) 

ATGAATTTGGATTCTTTTTrCTCTTTCCTCCTCAAGTCATTGATAATGGCACTTAGCAAT^^ 
CAGCTGGAGGCTACCCCAGCCTTCITITTTCCTGGTAGGAATTCCGGGTTTAGAGGAAAGC 

5 CAGCACTGGATCGCACTGCCCCTGGGCATCCnTACCTCCTTGCTCTAGTGGGCAATGTTA 
CCATTCTCTTCATCATCTGGATGGACCCATCCTTGCACCAATCTATGTACCTCTTCCTGTCC 
ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCCACTGCACCCAAAGCCCTTGCAGTGC 
TCCrGGTTCGTGCCCAAGAGATTGGTTACACTGTCTGCCTGATCCAGATGTTCTTCACCCAT 
GCATTCrCCTCCATGGAGTCAGGGGTACTTGTGGCCATGGCTCTGGATCGCTATGTAGCCA 

3 TTTGTCACCCCTTGCACCATTCCACAATCCrGCATCCAGGGGTCATAGGGCACATCGGAAT 
GGTGGTGCTGGTGCGGGGATTACTACTCCTCATCCCCTTCCTCATTCTGTTGCGAAAACTT 
ATCrrCTGCCAAGCCACCATCATAGGCCATGCCTATTGTGAACATATGGCTGTTGTGAAAC 
TTGCCTGCTCAGAAACCACAGTCAATCGAGCTTATGGGCTGACTGTGGCCTTGCTTGTGGT 
TGGGCrGGATGTCCTGGCCATTGGTGTTTCCTATGCCCACATTCTCCAGGCAGTGCTGAAG 

5 GTACCAGGAAATGAGGCCCGACTTAAGGCCTTTAGCACATGTGGCTCTCATGTTTGTGTCA 
TCCTGGTCirCTATATCCCGGGAATGTTCTCCTTCCTCACTCACCGCTTTGGTCATCATGTA 
CCCCATCACGTCCATGTTCTTCTGGCCATACTGTATCGCCTTGTGCCACCTGCACTCAATCC 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 

D AOLFR51 sequences: 

MCQQELRDCILLIHHLCINRKKVSLVMLGPAYNHTMETPASFLLVGIPGLQSSHLWLAISLSAM 
YIIALLGNTnVTAIWMDSTRHEPMYCFLCVLAAVDIVMASSWPKMVSIFCSGDSSISFSACFTQ 
MFFVHLATAVETGLLLTMAFDRYVAICKPLHYKRILTPQV^LGMSMAn-IRAIIAITPLSWMVS 
HLPFCGSNVVVHSYCEHIALARLACADPVPSSLYSLIGSSLMVGSDVAFIAASYILILKAVFGLSS 
5 KTAQLKAI^TCGSHVGVMALYYIJGMASn'AAWLGQDVWLHTQVLIADLYVnPATLNPIIY 
GMRTKQLRERIWSYLMHVLFDHSNLGS (SEQ ID NO: 97) 

ATGTGTCAACAAATCTTACGGGATTGCATTCTTCTCATACATCATTTGTGCATTAACAGGA 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCITATAACCACACAATGGAAACCCCTGCCTC 

0 crrCCTCOTGTGGGTATCCCAGGACTGCAATCTTCACATCTTTGGCTGGCTATCTCACTGA 
GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGITA 
TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CTITAGTGCITGTTTCACrCAGATGTTTTTTGTCCACrTAGCCACAGCT 

5 CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGA 
GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACrCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGGTT 
GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCrACAGTCTGATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCATTGCT 

0 GCCrCXrrATATCrTAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACTGCTCAGTTGAA 
AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGrTATCTGATGCATGTCCTCTTTGACCATTCCAAC 

5 CTGGGTTCATGA (SEQ ID NO: 98) 
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AOLFR52 sequences: 

MLGPAYNHTMETPASFLLVGIPGLQSSHLWLAISLSAMYITALLGNTLIVTAT^-MDSTRHEPMY 
CFLCVLAAVDIVMASSWPKMVSIFCSGDSSISFSACFTQMFFVHLATAVETGLLLTMAFDRYV 
AICKPLHYKIULTPQVMLGMSMAVTIRAVTFMTPLSWMMNHLPFCGSNVVVHSYCKHIALAR 
5 lACADPVPSSLYSLIGSSLMVGSDVAFIAASYILElRAVFDLSSKTAQLKALSTCGSHVGVMALY 
YLPGMASIYAAWLGQDIVPLHTQV'LLADL^^IPATLNPIIYGMRTKQLLEGIWSYLMHFLFDH 

SNLGS (SEQroNO: 99) 

ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGOTCOT^^^ 
1 0 TCCCAGGACTGCAATCTTCACATCTTTGGCTGGCTATCTCACTGAGTGCCATGTACATCAC 

Igc^g™gaaacaccctcatcgtgactgcaatctgga^^^^^ 

CCCATGTATTGCnTCTGTGTGTTCTGGCTGCTGTGGACATTGTrATGGCCTCCTCCGTGGT 
ACCCAAGATGGTGAGCATCTTCTGCrCGGGAGACAGCrCCATCAGCTTTAGTGCTTGTTTC 
ACTCAGATGTTTnTGTCCACTTAGCCACAGCTGTGGAGACGGGGCTGCTGCTGACCATGG 
1 5 crmGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAG AGAATTCTCACGCCTCA 

agtS^tgctc^^ 

aSatgatgaatcatctacctttctgtggctc^^ 

gcacatagctttggccaggttagcatgtgctgaccccgtgcccagcagtctctacagtctg 

ATTGGTTrcTCTOTATGGTGGGCrCTGATGTG 
20 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCTCAGTTGAAAGCATTAAGCACATGT 

GGCTCrcATGTGGGGGTTATGGCriTGTACT^^ 

ScSg^ggcaggatatagtgcccttgcacacccaagtgctgctagctgacct^^ 

GATCATCCCAGCCACTTTAAATCCCATCATCTATGGCATGAGGACCAAACAATTGCTGGAG 

SgI^tItSagttatc^^^ 

25 ID NO: 100) 

AOLFR54 sequences: 

MSDSNLSDI^PDTFFLTGIPGLEAAHFWIAIPFCAIvrfLVALVGNAAULVIAMDNALHAPMY 

lflcllsltdlalssttvpkmlailwlhageisfggclaqmfcvhsiyalessillamafdryva 

30 ICNPLRYTTILNHAVIGRIGFVGLFRSVAIVSPFIFLLRRLPYCGHRVMTHTYCEHMGIARLACA 

mtvmvygI™ 

SFLTHRFGHHEWKHVHIFLANLYVLVPPVLNPELYGARTKEIRSRLLKLLHLGKTSI (SEQ ID 
NO: 101) 

35 ATGTCAGAITCCAACCTCAGTGATAACCATCTTCCAGACACCTTCTTCTTAACAGGGATCC 
CAGGGCTGGAGGCTGCCCACTTCTGGATTGCCA^^^ 

ACTGGTTGGAAATGCTGCCCTCATCCTGGTCATTGCCATGGACAATGCTCTTCATGCAC^^ 
ATGTACCTCrrCCTCTGCCTTCTCTCACTCACAGACCTGGCTCTCAGTTCTACCACTGTGCC 
CAAGATGCTGGCCArmGTGGCTCCATGCTGGTGAGATTTCCTrrGGTGGATGCCTGGCC 

tgataggtaWggctatctgtaacccattaaggtatacaaccat^^^^ 

ATAGoSGl^TTGGCTrTGTrGGGCTATTCCGTAGTGTGGCTATTGTCTCCCCCITCAT^ 

^J^Sctga^SacScctactgtggtcaccgtc^^^ 

ATGGGCATCGCCCGACTGGCCTGTGCCAACATCACTGTCAATATTGTCTATGGGCTAACTG 
45 TOGSCTGGCCATGGGACTGGATTCCATTCTCATTGCCATrrCC^^^ 
CATGCAGTCTTTCACCITCCATCTCATGATGGCCAGCACAAAGCT^^ 
CCCACATTGGCATCATCCTGGTTTTCTACATCCCTGCCTTCTTCTCCTTCCTCACCCACCGC 

Stggtcaccacgaagtccccaagcatgtgcacatctttctggctaat^^^ 

TGCCTCCTGTACTCAATCCTATTCTCTATGGAGCTAGAACCAAGGAGATTCGGAGTCGACT 
50 TCTAAAACTGCTTCACCTGGGGAAGACrTCAATATGA (SEQ ID NO: 102) 

AOLFRS7 sequences: 

MSFOVTYMFYLHWTMEKSNNSTLFILLGFSQNKME\^CFVLFLFCYIAIWMGNLLMISITCT^^ 
Lm(M>MYFFLNYLSLSDLCYTSTVTPKLMVDLLAERKTISYNNCMIQLFTTHFFGGIEIFILTGM 
55 A^WAICKPUIYTnMSRQKCKrniVCCTGGFmSASQFLLTffWFCGPN^^^ 
KLACSNfflMIGLLVIANSGLLlLVTFWLLLSYWILYTI^^ 
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APALFIYIRPVTTFSEDKWALFYTIIAPMIWLIYTLRl^EMKNAMRKWCCQm^ 
(SEQIDNO: 103) 

ATGTCATTTCAGGTGACTTATATGTTCTATCTACACTGGACCATGGAAAAAAGCAATAATA 
; GC \CTTTGTTrATTCTCTTGGGGTTTTCCCAAAAT.\AGAACATTGAAGTCCTCTGCTrTGTA 
TTATTmGTTTTGCTACATTGCTATTTGGATGGGAAACTTACTCATAATGATTTCTATCAC 
GTGCACCCAGCTCATTCACCAACCCATGTATTTCTTCCTCAATTACCTCTCACTCTCCGACC 
nTGCTACACATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGCAGAAAGAAAGAC 
CATITCCrATAATAACTGTATGATACAACTCnTrACCACCCATTTTTTTGGAGGCATAGAGA 
) TCTTCATTCTCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGCCCCTGCACTA 
CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACTGGGGGA 
irrATACATTCTGCCAGTCAGTTTCITCTCACCATCTrrGTACCATTTTGTGGCCCAAATGA 
GATAGATCACTACTTCTGTGATGTGTATCCTTTGCTGAAATTGGCCTGTTCTAATATACACA 
TGATAGGTCTCTTAGTCATTGCTAATTCAGGCrTAATTGCTTTGGTGACATTTGTTGTCTTG 
) TTGTTGTCrrATGTTTTTATATTGTATACCATCAGAGCATACTCTGCAGAGAGACGCAGCA 
AAGCTCTrGCCACrTGTAGTTCTCATGTAATTGTTGTGGTCCTGTTTTTTGCTCCTGCAT^ 
TrCATTTACATrAGACCGGTCACAACATTCTCAGAAGATAAAGTGTTTGCCCmTTTATAC 
CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCTGAGAAACACAGAGATGAAGAAC 
GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTGAAAAGAAATCAACTTTTCTGA(SEQ 

) ID NO: 104) 

AOLFR58 sequences: 

MFSMTTEALNNFALGCTNLLMTMIPQIDLKQIFLCPNCRLYMIPVGAFIFSLGNMQNQSFVTEF 
VLLGLSQNPNVQEIWVWIJVYIATVGGNMLIWTILSSPALLVSPMYFFLGFLSFLDACFSSVI 
5 TPmiVDSLYVTKTISFEGCMMQLFAEHFFAG\^VIVLTAMAYDRYVAICKPLHYSSIMNRRL 
CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHFMCDLYPLLELACTDTHIFGLMWINSG 
FICIINFSIXLVSYAmLSUlTHSSEGRWKJ^LSTCGSHIA\^FFVPCffVYTRPPSAFSLDKMA 
AIFYnLNPLLWLIYTFR>IKEVKQAMRIUWNRLMVVSDEKENIKL (SEQ ID NO: 105) 

[) ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTTGTTAA 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTCCTAATTGCAGACTATA 
CATGATCCCTGTTGGAGCTTTCATCTTTTCCTTGGGAAACATGCAAAACCAAAGCTT^^ 
ACTGAGTTTGTCCTCCTGGGACTTTCACAGAATCCAAATGTTCAGGAAATAGTATTTGTTG 
TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCTAATTGTAGTAACCATTCTC 

5 AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACTTCTTCTTGGGCTTCCTGTCCTTCCTGGA 
TGCGTGCrrCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
ACCATCTCITTTGAAGGCTGCATGATGCAGCTCTTTGCTGAACACTTCTTTGCT^ 
AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 
TTACTCITCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

0 GGCCTCrrGCATrCCATGATACAAATTCTTTTTACTTTCCAGCTTCCCTTITGTC 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 
ACATCITTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACTTCTCCTTG 
TTGCrrGTCTCCTATGCTGTCATOTGCTCTCTCTGAGAACACACAGTTCTGAAGGGCGCTG 
GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCTTTGTCCCATGCA 

5 TArrTGTATATACACGACCTCCATCTGCTTTTTCCCITGACAAAATGGCGGCAATATTTTAT 
ATCATCrrAAATCCCTTGCTCAATCCTTTGATTTACACTTTCAGGAATAAGGAAGTAAAAC 
AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 

AACTTTAA (SEQ ID NO: 106) 

0 AOLFR59 sequences: 

MGDWNNSDAVEPIFILRGFPGLEYVHSWLSILFCLAYLVAFMGNVTILSVIWIESSLHQPMYYFI 
SILAVNDLGMSLSTLPTMLAVLWLDAPEIQASACfAQLFFIHTFTFLESSVLLAMAFDRFVAICH 
PLHYPTILTNSVIGKIGLACLLRSLGWLPTPLLLRHYHYCHGNALSHAFCLHQDVLRLSCTDA 
RTNSIYGLCWIATLGVDSIFILLSYVLILNTVLDIASREEQLKALNTCVSHICWLIFFVPVIGVS 
5 NmiRFGKHLSPIVffiLMADnnLLLPP\TLNPIWSVRTKQIRLGILHKFVLRIlRF (SEQ ID NO: 

107) 
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ATGGGAGACTGGAATAACAGTGATGCTGTGGAGCCCATATTTATCCTGAGGGGTTTTCCTG 
GACTGGAGTATGTTCATTCTTGGCTCTCCATCCTCTTCTGTCTTGCATATTTGGTAGCATTT 
ATGGGTAATGTTACCATCCTGTCTGTCATTTGGATAGAATCCTCTCTCCATCAGCCCATGTA 
5 TTACmATITCCATCTTAGCAGTGAATGACCTGGGGATGTCCCTGTCTACACTTCCCACCA 
TGCTTGCTGTGTTATGGTTGGATGCTCCAGAGATCCAGGCAAGTGCTTGCTATGCTCAGCT 
GTTCTTCATCCACACATTCACATTCCTGGAGTCCTCAGTGTTGCTGGCCATGGCCTTTGACC 
GTnTGTTGCTATCTGCCATCCACTGCACTACCCCACCATCCTCACCAACAGTGTAATTGGC 
AAAATTGGTITGGCCTGTTTGCTACGAAGCTTGGGAGTTGTACTTCCCACACCTTTGCTACT 
GAGACACTATCACTACTGCCATGGCAATGCCCTCTCTCACGCCTTCTGTTTGCACCAGGAT 
GrrCTAAGATTATCCTGTACAGATGCCAGGACCAACAGTATTTATGGGCTTTGTGTAGTCA 
TTGCCACACTAGGTGTGGATTCAAT(m-CATACTTCmCTTATGTTCTGATTCTTAATACT 
GTGCTGGATATTGCATCTCGTGAAGAGCAGCTAAAGGCACTCAACACATGTGTATCCCATA 
TCTGTGTGGTGCTTATCTTCTTTGTGCCAGTTATTGGGGTGTCAATGGTCCATCGCTTTGGG 
AAGCATCTGTCTCCCATAGTCCACATCCTCATGGCAGACATCTACCirCTTCTTCCCCCAGT 
CCTTAACCCTATTGTCTATAGTGTCAGAACAAAGCAGATTCGTCTAGGAATTCTCCACAAG 

TTTGTCCTAAGGAGGAGGTTTTAA (SEQ ID NO: 108) 



AOLFR60 sequences: 

20 MFLPNDTQFHPSSFLLLGIPGLETUnWIGFPFCAVYMIALIGNFTILLVIKTDSSLHQPMFYFLA 
MLATTDVGLSTATIPKMLGIFWINLRGIIFEACLTQMFFIHNFTL^ffiSAVLVAMAYDSYVAICN 
PLQYSAILTNKWS\aGLGWVIlALIFVIPSILLILRLPFCGNH\aPHTYCEHMGLAHLSCASIKINI 
lYGLCAICNLVFDITVIALSYVHILCAVFRLPTHEPRLKSLSTCGSHVCVILAFYTPALFSFMTHC 
FGRNWRYmiLIJ^YVVWPMLNPVIYGVRTKQIYXCVKKILLQEQGMEKEEYLIHTRF 

(SEQ ED NO: 109) 

ATGrrCCTTCCCAATGACACCCAGTTTCACCCCTCCTCCTTCCTGTTGCTGGGGATCCCAGG 
ACTAGAAACACTTCACATCTGGATCGGCTTTCCCTTCTGTGCTGTGTACATGATCGCACTC 
ATAGGGAACTTCACTATTCTACTTGTGATCAAGACTGACAGCAGCCTACACCAGCCCATGT 
TCTACTTCCTGGCCATGTTGGCCACCACTGATGTGGGTCTCTCAACAGCTACCATCCCTAA 
GATGCTTGGAATCITCTGGATCAACCTCAGAGGGATCATCTTTGAAGCCTGCCTCACCCAG 
ATGTTTTTTATCCACAACTTCACACTTATGGAGTCAGCAGTCCTTGTGGCAATGGCTTATG 
ACAGCTATGTGGCCATCTGCAATCCACTCCAATATAGCGCCATCCTCACCAACAAGGITGT 
TTCTGTGATTGGTCTTGGTGTGTTTGTGAGGGCTTTAATTTTCGTCATTCCCTCTATACTTC 
ITATATTGCGGTTGCCCTTCTGTGGGAATCATGTAATTCCCCACACCTACTGTGAGCACAT 
GGGTCITGCrrCATCTATCTTGTGCCAGCATCAAAATCAATATTATTTATGGTTTATGTGCCA 
TrrGTAATCTGGTGTTTGACATCACAGTCATTGCCCTCTCTTATGTGCATATTCTTTGTGCT 
GTTTTCCGTCTTCCTACTCATGAGCCCCGACTCAAGTCCCTCAGCACATGTGGTTCACATGT 
GTGTGTAATCCTTGCCTTCTATACACCAGCCCTCTTTTCCTTTATGACrCATTGCTTTGGCC 
GAAATGTGCCCCGCTATATCCATATACTCCTAGCCAATCTCTATGTTGTGGTGCCACCAAT 
GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 
ATTATTGCAGGAACAAGGAATGGAAAAGGAAGAGTACCTAATACATACGAGGTTCTGA 

(SEQ ID NO: 110) 



AOLFR61 sequences: 

MSIINTSYVEITTFFLVGMPGLEYAfflWISIPlCSMYLIAILGNGTILFIIKTEPSLHGPMYYFLSML 
AMSDLGLSLSSLPTVLSIFLFNAPETSSSACFAQEFFIHGFSVLESSVLLIMSFDRFLAIHNPLRYT 
SILTTVRVAQIGIWSFKSMLLVLPFPFTLRSLRYCKKNQLSHSYCLHQDVMKLACSDNRIDVIY 
GFFGALCLMVDFILIAVSYTLILKTWGIASKKEELKALNTCVSHICAVIIFYLPIINLAVVHRFAG 
HVSPLINVLMANVLLLVPPLMKPIVYCVKTKQIRVRWAKLCQWKI (SEQ ID NO: 1 1 1) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGGGATGCCAG 

GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCTATT 

CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCCTTGCATGGGCCCATGT 

ACTATTTTCTTTCCATGTTGGCTATGTCAGACTTGGGTTTGTCTTTATCATCTCTGCCCACT 

GTGTTAAGCATCTTCCTGTTCAATGCC(XTGAAACrTCTTCTAGTGCCTGCnTTGCCCAGGA 
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ATTCTTCAITCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 
GATrCCTAGCCATCCACAATCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCCTGGTTCTTCCCTTCCCTTTCACTT 
TAAGAAGCTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 
5 TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCTTTTTTGGAGCA 
CTCTGCCITATGGTAGACTTTATTCrCATTGCTGTGTCTTACACCCrGATCCrCAAGACrGT 
ACCGGGAATTGCATCCAAAAAGGAGGAGCTTAAGGCTCTCAATACTTGTGTTTCACACATC 
TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCGG 
GCATGTCrCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTACCTCCGCTGA 
TGAAACC.^ATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGCAAAATT 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 

MFYHNKSIFHPVTFFLIGIPGLEDFHMWISGPFCSWLVALLGNATILLVIKVEQTLREPMFYFL 
AILSTIDlALSATSWmLGIFWFDAHEIKYGACVAQMFLIHAFrGMEAEVLLAMAFDRYVAIC 
APLHYATILTSL\a.VGISMCIVIRPVLLTLPMWLIYRLPFCQAHIIAHSYCEHMGIAKLSCGNIRI 
NGIYGLFWSFFVLNLVLIGISYVYILRAVFRLPSHDAQLKALSTCGAHVGVICVFYIPSVFSFLT 
HRFGHQIPGYIHILVANLYLIIPPSLNPIIYGVRTKQIRERVLYVFrKJC (SEQ ID NO: 113) . 

ATGTTTrATCACAACAAGAGCATATTTCACCCAGTCACATTTTTCCTCATTGGAATCCCAGG 

TOTGGAAGACnTCCACATGTGGATCTCCGGGCCTTTCTGCTCTGTTTACCTTGTGGCTTTGC 

TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCrCCGGGAGCCCATGTT 

CTACTTCCTGGCCATTCTTTCCACTATTGATTTGGCCCTTTCTGCAACCTCTGTGCCTCGCA 

TGCTGGGTATCTTCTGGTTTGATGCTCACGAGATTAACTATGGAGCTTGTGTGGCCCAGAT 

GTTTCTGATCCATGCCTTCACTGGCATGGAGGCTGAGGTOTACTGGCTATGGCTTTTGAC 

CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCCCTAGTGTTGGT 

GGGCA1TAGCATGTGCATTGTAATTCGTCCCGTTTTACTTACACTTCCCATGGTCTATCTTA 

TCTACCGCCTACCCTTTTGTCAGGCTCACATAATAGCCCATTCCTACTGTGAGCACATGGG 

CATTGCAAAATTGTCCTGTGGAAACATTCGTATCAATGGTATCTATGGGCTTTTTGTAGTTT 

CTTTCTTTGTTCTGAACCTGGTGCTCATTGGCATCTCGTATGTTTACATTCTCCGTGCTGTC 

rrCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATGTTG 

GAGTCATCTGTGTTTTCTATATCCCTTCAGTCITCTCriTrCCTTACTCATCGATTTGG 

CAAATACCAGGTTACATTCACATTCTTGTTGCCAATCTCTATTTGATTATCCCACCCTCTCT 

CAACCCCATCATTTATGGGGTGAGGACCAAACAGATTCGAGAGCGAGTGCTCTATGTTTTT 

ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSIINTSYVEITTFFLVGMPGLEYAHIWISIPICSNm.IAILGNGTILFIDCTEPSLHEPMYYFLSML 
AMSDLGLSLSSLPTVLSIFLFNAPEISSNACFAQEFFIHGFSVLESSVLLIMSFDRFLAIHNPLRYTS 
ILTTVRVAQIGIWSFKSMLL\^PFPFTLR>ILRYCKKNQLSHSYCLHQDVMKLACSDNRIDVIY 
GFFGALCLMVDFILIAVSYTLILKTVLGIASKKEQLKALNTCVSHICAVIIFYLPnNLAWHRFAR 
HVSPLINVLMANVLLLVPPLTNPIVYCVKTKQIRVRWAKLCQRKI (SEQ ID NO: 1 15) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGGGATGCCAG 

GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCTATT 

CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCCTTGCATGAGCCCATGT 

ACTATTTTCTTTCCATGTTGGCTATGTCAGACTTGGGTrTGTCTTTATCATCTCTGCCCACT 

GTGTTAAGCATCTTCCTGTTCAATGCTCCTGAAATTTCATCCAATGCCTGCTTTGCCCAGGA 

ArrCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 

GATrCCTAGCCATCCACAACCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 

CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCCTGGTTCTTCCCTTCCCTTTCACTT 

TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 

TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCTTmTGGAGCA 

CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTCTTACACCCTGATCCTCAAGACTGT 

ACTGGGAATTGCATCCAAAAAGGAGCAGOTAAGGCTCTCAATACrTGTGTTTCACACATC 

TGTGCAGTGATCAT(nTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCCG 
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GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTACCTCCACTGA 
CGAACCCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGCAAAATT 
GTGTCAACGGAAGATTTAA (SEQ ID NO: 116) 

AOLFR64 sequences: 

MTILLNSSLQRATFFLTGFQGLEGLHGWISIPFCFIYLTVILGNLTILHVICTDATLHGPMYYFLG 
MLAVTDLGLCLSTLPTVLGIFWFDTREIGIPACFTQLFFIHTLSSMESSVLLSMSroRSVAVCNPL 
HDSTVLTPACIVKMGLSSVLRSALLILPLPFLLKRFQYCHSH\TLAHAYCLHLEIMKLACSSnVN 
inVGLFWACTVGVDSLLIFLSYALILRTVLSIASHQERLRALNTCVSHlCAVLLFYIPMIGLSLV 
HRFGEHLPRV\^FMSYVYLLWPLM>n'IIYSIKTKQIRQRIIKKFQFIKSLRCFWKD (SEQ ED 
NO: 117) 



ATGACAATTOTCTTAATAGCAGCCTCCAAAGAGCCACTTTCTTCCTGACGGGCTTCCAAG 

GTCTAGAAGGTCrCCATGGCTGGATCrCTATTCCCITCrG(nTCATCTACCTGACAGTTATC 

TrGGGGAACCTCACCATTCTCCACGTCATTTGTACTGATGCCACTCTCCATGGACCCATGT 

ACTATTTOTGGGCATGCTAGCTGTCACAGACTTAGGCCnTrGCCTTTCCACACTGCCCACT 

GTGCTGGGCATTTTCTGGTTTGATACCAGAGAGATTGGCATCCCTGCCTGTTTCACTCAGC 

TCTTCTTCATCCACACCTTGTCTTCAATGGAGTCATCAGTTCTGTTATCCATGTCCATTGAC 

CGCTCCGTGGCCGTCTGCAACCCACTGCATGACTCCACCGTCCTGACACCTGCATGTATTG 

TCAAGATGGGGCTAAGCTCAGTGCTTAGAAGTGCTCTCCTCATCCTCCCCTTGCCATTCCTC 

CTGAAGCGCTTCCAATACTGCCACTCCCATGTGCTGGCTCATGCTTATTGTCTTCACCTGGA 

GATCATGAAGCTGGCCrGCTCTAGCATCATTGTCAATCACATCTATGGGCTCTTTGTTGTG 

GCCTGCACCGTGGGTGTGGACTCCCTGCTCATCTTTCTCTCATACGCCCTCATCCTTCGCAC 

CGTGCrCAGCATTGCCTCCCACCAGGAGCGACTCCGAGCCCTCAACACCTGTGTCTCTCAT 

ATCrGTGCTGTACTGCT<nTCrACATCCCCATGATTGGCTTGTCrCITGTGCATCG(^^ 

TGAACATCTGCCCCGCGTTGTACACCTCTTCATGTCCTATGTGTATCTGCTGGTACCACCCC 

TTATGAACCCCATCATCTACAGCATCAAGACCAAGCAAATTCGCCAGCGCATCATTAAGAA 

GTTTCAGTTTATAAAGTCACTTAGGTGTTTTTGGAAGGATTAA (SEQ ID NO: 1 18) 



AOLFR6S sequences: 

MAGRMSTSNHTQFHPSSFLLLGIPGLEDVHIWIGVPFFFVYLVALLGNTALLFVIQTEQSLHEPM 
YYFLANILDSroLGI^TATIPKMLGIFWFNTKEISFGGCLSHMFFIHFFTAMESIVLVAMAFDRYI 
AlCKPLRYTMILTSKnSLL\GIAVLRSLYMVWLWLLUlLPFCGHRIIPHTYCEHMGIARLACAS 
IKVNIRFGLGNISLLLLDVILnLSYVRILYAWCLPSWEARLKALNTCGSHIGVILAFFTPAFFSFL 
THRFGHNIPQYIHirLANLYVVVPPALNPVrfGWTKQIRERVLRIFLKTNH (SEQ ID NO: 119) 



ATGGCAGGAAGAATGTCTACGTCTAATCACACCCAGTTCCATCCTTCTTCATTCCTACTGCT 

GGGTATCCCAGGGCTAGAAGATGTGCACATTTGGATTGGAGTCCCTITmCTTTGTGTAT 

CTTGTTGCACTCCTGGGAAACACTGCTCTCTTGTTTGTGATCCAGACTGAGCAGAGTCTCC 

ATGAGCCTATGTACTACTTCCTGGCCATGTTGGATTCCATTGACCTGGGCTTGTCTACAGC 

CACCATCCCCAAAATGTTGGGCATCTTCTGGTTCAATACCAAAGAAATATCTTTTGGAGGC 

TGCCTTTCTCACATGTTCTTCATCCATTTCTTCACTGCTATGGAGAGCATTGTGTTGGTGGC 

CATGGCCTTTGACCGCTACATTGCCATTTGCAAACCTCTTCGGTACACCATGATCCTCACCA 

GCAAAATCATCAGCCTCATTGCAGGCATTGCTGTCCTGAGGAGCCTGTACATGGTTGTTCC 

ACTGGTGTTTCTCCTTCTGAGGCTGCCCTTCTGTGGGCATCGTATCATCCCTCATACTTATT 

GTGAGCACATGGGCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTAGGTTTGG 

CCTTGGCAACATATCTCTCTTGTTACTGGATGTTATCCTTATTATTCTCTCCTATGTCAGGA 

TCCTGTATGCTGTCTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCTCAACACCTGT 

GGTTCTCATATTGGTGTTATCrTAGCCTTTTTTACACCAGCATTTTTTTC^ 

TCGTTTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTGTATGTGGTTG 

TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 

TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 

AOLFR66 sequences: 

MSFLNGTSLTPASFILNGIPGLEDVHLWISFPLCTMYSIAITGNFGLMYLIYCDEALHRPMYVFL 
ALLSFTD\T.MCrrSTLPNTLFILWFNlXEmFKACLAQMFFVHTFrGMESGVLMLMALDHC^ 
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CFPLRYATILTNSVIAKAGFLTFLRGVMLVIPSTFLTKRLPYCKGNVffHTYCDHMSVAKISCGN 
VRVNAIYGLIVALLIGGFDILCITISYTMILQAWSLSSADARQKAFSTCTAHFCAIVLTYVPAFF 
TFFrHHFGGHTlPLHIfflIMANLYLLMPPTMNTIVYGVKTRQVRESVIRFFLKGKDNSHNF(SEQ 

roNO: 121) 

5 

ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCTTCATTCATCCTAAATGGCATCCCTG 
GTTTGGAAGATGTGCATTTGTGGATCTCCTTCCCACTGTGTACCATGTACAGCATTGCTATT 
ACAGGGAACTTCGGCCTTATGTACCTCATCTACTGTGATGAGGCCTTACACAGACCTATGT 
ATGTCTTCCTTGCCCTTCTTTCCTTCACAGATGTGCTCATGTGCACCAGCACCCTTCCCAAC 

10 ACrCTOTCATATTGTGGTTTAATCTCAAGGAGATTGATTTTAAAGCCTGCCTCGCCCAGAT 
GTTCnTGTGCACACCrTCACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGGAC 
CACrGTGTGGCCATCTGCTTCCCTCTGCGTTATGCCACCATCCTCACTAATTCAGTCATTGC 
TAAAGCTGGGTTCCTCACITITCTTAGGGGTGTGATGCTTGTTATCCCTTCCACTr^ 
CCAAGCGCCITCCATACTGCAAGGGCAACGTCATACCCCACACCTACTGTGACCACATGTC 

1 5 TGTGGCCAAGATATCTTGTGGTAATGTCAGGGTTAACGCCATCTATGGTTTGATAGTTGCC 
CrGCTGATTGGGGGCTITGATATCCTGTGCATTACAATCTCCTACACTATGATTCTTCAAGC 
AGTTGTGAGTCTATCATCAGCAGATGCTCGACAGAAGGCCTTCAGCACCTGCACTGCCCAC 
TrCTGTGCCATAGTCCrCACCTATGTTCCAGCCTTCmACCTTCmACACACCATTTTGG 
GGGACACACCATTCCTCTACACATACATATTATTATGGCTAATCTCTACCTACTAATGCCTC 

20 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCirrcm-AAGGGAAAGGACAATTCTCATAACTTTTAA (SEQ ID NO: 122) 

AOLFR67 sequences: 

MSGDNSSSLTPGFFILNGVPGLEATHIWISLPFCFMYIIAWGNCGLICLISHEEALHRPMYYFLA 
25 TLSFrDVTLCmrVTNMLCIFWFNLKEroFNACIJ^QMFFVHMLTGMESGVLMLM^ 

CYPLRYATILTNPVIAKAGLATFLRNVMLIIPFTLLTKRLPYCRGKFIPHTYCDHMSVAKVSCGN 
FKVNAIYGLMVALLIGWDICCISVSYTMILQAVMSLSSADARHKAFSTCTSHMCSIVrrYVAAF 
FTFF^HRFVGH^ra'NHIH^VA^^.YLLLPPTMNPIWG\^TKQIQEGVIKFLLGDKVSF^ 

(SEQ ID NO: 123) 

30 

ATGTCTGGGGACAACAGCTCCAGCCTGACCCCAGGATTCTTTATCTTGAATGGCGTTCCTG 
GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCTGCTTTATGTACATCATTGCTGTC 
GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 
ACTACTTCCTGGCCCTGCTCTCCTTCACTGATGTCACCTTGTGCACCACCATGGTACCTAAT 

35 ATGCTGTGCATATTCTGGTTCAACCTCAAGGAGATTGACTTTAACGCCTGCCTGGCCCAGA 
TGTmTTGTCCATATGCTGACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGGA 
CCGCTATGTGGCCATCTGCTACCCCTTACGCTATGCCACCATCCTTACCAACCCTGTCATCG 
CCAAGGCTGGTCTTGCCACCTTCTTGAGGAATGTGATGCTCATCATCCCATTCACTCTCCTC 
ACCAAGCGCCTGCCCTATTGCCGGGGGAACTTCATCCCCCACACCTACTGTGACCATATGT 

40 CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTCAATGCTATTTATGGTCTGATGGTTGC 
TCTCCTGATTGGTGTGTTTGATATCTGCTGTATCTCTGTATCTTACACTATGATTTTGCAGG 
CTGITATGAGCCrGTCATCAGCAGATGCTCGTCACAAAGCCTTCAGCACCTGCACATCTCA 
CATGTGTTCCATTGTGATCACCTATGTTGCTGCTTTTTTCACTTTTTTCACTCATCGTTT^ 
AGGACACAATATCCCAAACCACATACACATCATCGTGGCCAACCriTATCTGCTACTGCCT 

45 CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATmTACTTGGAGACAAGGTTAGTTTTACCTATGACAAATGA (SEQ ID NO: 124) 

AOLFR68 sequences: 

MTIHRNDTLSTEASDFLLNCFVRSPSWQHWLSLPLSLLFLLAVGANTTLLMTIWLEASLHQPL 
50 YYLLSLLSLLDIVLCLTVIPK\a.TffWFDLRPISFPACFLQMYIMNCFLAMESCTFMVMAYDRY 
VAICHPLRYPSUTDHFWKAAMFILTRNVLMTLPIPILSAQLRYCGRNVIENCICANMSVSRLSC 
DDVTINHLYQFAGGWTLLGSDLILIFLSYTFILRAVLRLKAEGAVAKALSTCGSHFMLILFFSTIL 
LWVLTHVAKKKVSPDVPVLLNVLHHVIPAALNPUYGVRTQEIKQGMQRLLKKGC (SEQ ID 

NO: 125) 

55 
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ATGACAACACACCGAAATGACACCCTCTCCACTGAAGCTTCAGACTTCCTCTTGAATTGTT 
TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCCCCTCAGCCTCCTTTTCCTCTTG 
GCCGTAGGGGCCAACACCACCCTCCTGATGACCATCTGGCTGGAGGCCTCTCTGCACCAGC 
CCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCTGGACATCGTGCTCTGCCTCACTGTCATC 
5 CCCAAGGTCCTGACCATCTTCTGGTTTGACCTCAGGCCCATCAGCTTCCCTGCCTGCTTCCT 
CCAGATGTACATCATGAATTGTTTCCTAGCCATGGAGTCTTGCACATTCATGGTCATGGCC 
TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGCTTATGACrCTGCCCATCCCC 
ATCCrrrCAGCACAACTCCGTTATTGTGGAAGAAATGTCATTGAGAACTGCATCTGTGCCA 

1 0 ATATGTCrGTTTCCAGACTCTCCTGCGATGATGTCACCATCAATCACCTTTACCAATTTGCT 
GGAGGCTGGACTCrGCrAGGATCTGACCTCATCCTTATCTTCCTCTCCTACACCTTCATTCT 
GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACrrCATGCTCATCCTCTTCTTCAGCACCATCCTTCTGGTTTTTGTCCTCACACATGT 
GGCTAAGAAQAAAGTCTCCCCTGATGTGCCAGTCTTGCTCAATGTTCTCCACCATGTCATT 

1 5 CCrGCAGCCCTTAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGCAGGGAATG 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ID NO: 126) 

AOLFR69 sequences: 

MSYSIYKSTWIPLSHGVVHSFCHNMNCNFMHIFKFVLDFNMKNVTEVTLFVLKGFTO 
20 TIFFFLFLAIYLFTLMGNLGLILWnUDSQLHKPMYYFLSMLSSVDACYSSVITPNMLVDFTTKN 
KVISFLGCVAQVFLACSFGTTECFLLAAMAYDRYVAIYNPLLYSVSMSPRVYMPLINASYVAGI 
LHATIHTVATFSLSFCGANEIRRVFCDIPPLLAISYSDTHTNQLLLFYFVGSIELVTILIVLISYGLIL 
I^KMYSAEGRRKVFSTCGAHLTGVSIYYGTILFMYVRPSSSYASDHDMIVSIFYTIVIPLLNPV 

lYSLRl^VKDSMKKMFGKNQVINKVYFHTKK (SEQ ID NO: 127) 

25 

ATGTCGTACAGTATATACAAGAGCACAGTTAACATCCCCTTGAGTCATGGTGTTGTTCATT 
CirrrTGTCATAATATGAACTGTAACTTTATGCATATCTTCAAGTTTGTTCTAGATTTCAAC 
ATGAAGAATGTCACTGAAGTTACCTTATTTGTACTGAAGGGCTTCACAGACAATCTTGAAC 
TGCAGACTATCTTCTTCTTCCTGTTTCTAGCAATCTACCTCTTCACTCTCATGGGAAATTTA 

30 GGACTGATTTTAGTGGTCATTAGGGATTCCCAGCrCCACAAACCCATGTACTATTTTCTGA 
GTATGTTGTCTTCTGTGGATGCCTGCTATTCCTCAGTTATTACCCCAAATATGTTAGTAGAT 
TTTACGACAAAGAATAAAGTCATTTCATrCCITGGATGTGTAGCACAGGTGTTTCTTGCTT 
GTAGTTITGGAACCACAGAATGCTTTCTCTTGGCTGCAATGGCTTATGATCGCTATGTAGC 
CATCTACAACCCTCTCCTGTATTCAGTGAGCATGTCACCCAGAGTCTACATGCCACTCATC 

3 5 AATGCrrCCTATGTTGCTGGCATTTTACATGCTACTATACATACAGTGGCTACATTTAGCCT 
ATCCTTCTGTGGAGCCAATGAAATTAGGCGTGTCTTTTGTGATATCCCTCCTCTCCTTGCTA 
TTTCrrATTCrGACACTCACACAAACCAGCTTCTACTCTTCTACTTTGTGGGCTCTATCGAG 
CTGGTCACTATCCTGATTGTTCTGATCTCCTATGGTTTGATTCTGTTGGCCATTCTGAAGAT 
GTATTCTGCTGAAGGGAGGAGAAAAGTCTTCTCCACATGTGGAGCTCACCTAACTGGAGT 

40 GTCAAnTArrATGGGACAATCCTCTTCATGTATGTGAGACCAAGlTCCAGCTATGCTTCG 
GACCATGACATGATAGTGTCAATATnTACACCATrGTGATTCCCTTGCTGAATCCCGTCAT 
CTACAGnTGAGGAACAAAGATGTAAAAGACTCAATGAAAAAAATGTTTGGGAAAAATCA 
GGTTATCAATAAAGTATATnTCATACTAAAAAATAA (SEQ ID NO: 128) 



45 AOLFR70 sequences: 

MDSTFTGYNLYNLQVKTEMDKLSSGLDIYRNPLKNKTEVTMFILTGFTDDFELQVFLFLLFFAl 
YLFTLIGNLGLWLVIEDSWLHNPMYYFLSVLSFLDACYSTWTPKMLVNFLAKNKSISnGCA 
TQMLLFVTFGTTECFLLAAMAYDHYVAIYNPLLYSVSMSPRVYVPLITASYVAGILHATIHIVA 
TFSLSFCGSNEnmVFCDMPPLLAISCSDTHTNQLLLFYFVGSIEIVTILIVLISCDFILLSILKMHSA 
50 KGRQKAFSTCGSHLTGVTIYHGTILVSYMRPSSSYASDHDIIVSIFYTIVIPKLNPnYSLRNKEVK 

KAVKKMLKLVYK (SEQ ID NO: 129) 

ATGGACTCCACTTTCACAGGCTATAACCTTTATAACCTGCAAGTAAAAACTGAAATGGACA 
AGTrGTCATCAGGTTTGGATATATACAGGAATCCACTGAAGAACAAGACTGAAGTCACCA 
5 5 TGriTATATTGACAGGCTTCACAGATGATTTTGAGCTGCAAGTCTTCCTATTTTTACT ATTT 
TITGCAATCTATCTCTTTACCTTGATAGGCAATTTAGGGCTGGTTGTGTTGGTCATTGAGG 
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ATTCCTGGCTCCACAACCCCATGTATTATTTTCTTAGTGTTTTATCATTCTTGGATGCTTGC 

TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGCAAAAAATAAATCCATTT 

CATTTATCGGATGTGCAACACAGATGCTT(mTITGTrACITTTGGAACrACAGAA^ 

CTOTGGCTGCAATGGCTTATGATCACTATGTAGCCATCTACAACCCTCTCCTGTATTCAGT 

GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGOTCCTACGTTGCTGGCATTTTAC 

ATGCTACTATACATATAGTGGCTACATTTAGCCTGTCCTTCTGTGGATCCAATGAAATTAG 

GCATGTCTTTTGTGATATGCCTCCTCTCCTTGCTATTTCTTGTTCTGACACTCACACAAACC 

AGCTrCTACTCTTCTACTTTGTGGGTTCrATTGAGATAGTCACTATCCTGATTGTCCTCATT 

TCCTGTGATTTCATTCrGTTGTCCATTCTGAAGATGCATTCTGCTAAGGGAAGGCAAAAGG 

CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGAACAATTC TCGTC 

AGTrATATGAGACCAAGTTCCAGCTATGCTTCAGACCATGACATCATAGTGTCAATATTTT 

ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 

AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 



AOLFR71 sequences: 

MGRIWNT^m>DFILTGLSDSEEVQMALFILFLLIYLITMLGNVGMILIIRLDLQLHTPMYFFLTH 
I^FroLSYSWITPKTLANLLTSNYISFMGCFAQMFFFVFLGAAECFLLSSMAYDRYVAICSPLRy 
PVMSKRLCCALVTGPYVISFINSFVNVWMSRLHFCDSNVVRHFFCDTSPILALSCMDT^ 
MIHILAGSTLMVSLITISASYVSILSTILKINSTSGKQKALSTCASHLLGVTIFYGTMIFTYLKPRK 
SYSLGRDQVASWYTIVIPMLNPLIYSLRNKEVKNALIRVMQRRQDSR (SEQ ID NO: 13 1) 

ATGGGTAGAAGAAATAACACAAATGTGCCTGACTTCATCCTTACGGGACTGTCAGATTCTG 

AAGAGGTCCAGATGGCCCTCTTTATACTATTTCTCCTGATATACCTAATTACTATGCTGGGC 

AATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCnTCACACTCCCATGTATTrrr 

TCCnTACTCACTTGTCATTTATTGACCTCAGTTACTCAACTGTCATCACACCTAAAACCTTA 

GCGAACTTACTGACTTCCAACTATATTTCCTTCATGGGCTGCTTTGCCCAGATGTTCTTTTT 

TGTCTTCTTGGGAGCTGCTGAATGTTTTCTTCTCTCATCAATGGCCTATGATCGCTACGTAG 

CTATCTGCAGTCCTCTACGTTACCCAGTTATTATGTCCAAAAGGCTGTGTTGCGCTCTTGTC 

ACtGGGCCCTATGTGATTAGCTTTATCAACTCCTTTGTCAATGTGGTTTGGATGAGCAGAC 

TGCATTTCTGCGACTCAAATGTAGTTCGTCACTTTTTCTGCGACACGTCTCCAATTTTAGCT 

CrGTCCTGCATGGACACATACGACATTGAAATCATGATACACATTTTAGCTGGTTCCACCC 

TGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCTCTCTACCATCCTGAAA 

ATTAATTCCACnTCAGGAAAGCAGAAAGCTTTGTCTACTTGTGCCTCTCATCTCTTGGGAG 

TCACCATCTTITATGGAACTATGATTITTACTTATTTAAAACCAAGAAAGTCTTATTC^ 

GGAAGGGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATTCCCATGCTGAATCCACTCAT 

TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCTCATTAGAGTCATGCAGAGAAGACA 

GGACTCCAGGTAA (SEQ ID NO: 132) 



AOLFR72 sequences: 

MAPENFITtVTEFILTGVSSCPELQIPLFLWLVLYGLTMAGNLGlITLTSVDSRLQTPMYFFLQHL 

ALINLGNSTVWKMLn^LVKKKTTSFYECATQLGGFLFFIVSEVmiALMACDRYVA^^ 

YMVWSRRLCLLLVSLTYLYGFSTAIWSSYVFSVSYCSSNIINHFYCDNVPLLALSCSDTYLPE 

TVWISAATNWGSLnVLVSYFNI\a.SILKICSSEGRKKAFSTCASHMMAVTIFYGTLLFMYVQP 

RSNHSLDTDDKMASWYTLVIPMLNPLr^SLRNKDVKTALQRFMTNLCYSFK™ (SEQ ID NO: 

133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTTACAGGTGTCTCTAGCTGTC 

CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTTCTGGTGCTCTATGGGCTGACCATGGCAGG 

GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACITCAAACCCCCATGTACTTTT 

TCCTGCAACATCTGGCTCTCATTAATCTTGGTAACTCTACTGTCATTGCCCCTAAAATGCTG 

ATTAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATGTGCCACCCAACTGGGAG 

GGTTCTTGTTCITTATTGTATCGGAGGTAATCATGCTGGCTTTGATGGCCTGTGACCGCTAT 

GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCTCGGCGGCTCTGCCTCCTGCT 

GGTCTCCCTCACATACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCATCTTATGTATTCT 

CTGTGTCrTATTGCTCTTCTAATATAATCAATCATTTTTACTGTGATAATGTTCCTCTGTTA 

GCATTATCTTGCTCTGATACTTACTTACCAGAAACAGTTGTCTTTATATCTGCAGCAACAA 
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ATGTGGTTGGTTCCTTGATTATAGTTCTAGTATCITATTTCAATATTGTTTTGTCTATTTTA 

AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCTTTTCTACCTGTGCTTCACATATGATGG 

CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCCCGAAGTAACCATTC 

ATrGGATACTGATGATAAGATGGCTTCTGTGTTTTACACGTTGGTAATTCCTATGCTGAAT 

CCCTTGATCTACAGCCTGAGGAATAAGGATGTGAAGACTGCTCTACAGAGATTCATGACA 

AATCTGTGCTATTCCTTTAAAACAATGTAA (SEQ ID NO: 134) 



AOLFR73 sequences: 

MNHVVKHraTAVTKVTEFILMGITDNPGLQAPLFGLFLIIYLVTVIGKLGMVILTYLDSKLHTP 
MYFFLRHLSITDLGYSTVIAPKMLVNFIVHKNTISYNWYATQLAFFEIFIISELFILSAMAYDRYV 
AICKPLLYVIIMAEKVLWVLVIVPYLYSTFVSLFLTIKLFKLSFCGSNnSYFYCDCIPLMSILCSDT 
NELELULIFSGCNLLFSLSIVLISYMFILVAILRMNSRKGRYKAFSTCSSHLTVVMFYGTLLFIYL 
QPKSSHTLATOKMASWYTLLn'WLNPLIYSLRNKEWDALKRTLTNRnaPI (SEQ ID NO: 135) 



ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTGAATTTATTCTCA 

TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACTGTTTGGACTCTTCCTCATCATATA 

TCTGGTCACAGTGATAGGCAATCTGGGCATGGTTATCTTGACCTACTTGGACTCCAAGCTA 

CACACCCCCATGTACTTTTTCCrTAGACATTTGTCAATCACTGATCTTGGTTACTCCACTGT 

CATTGCCCCGAAGATGTTAGTAAACTTCATAGTGCACAAAAACACAATTTCTTACAATTGG 

TATGCCACTCAGCTAGCATTCTTTGAGATTTTCATCATCTCTGAGCTCTTTATTCTATCAGC 

AATGGCCTATGATCGCTACGTAGCCATCTGTAAACCTCTTCTGTACGTGATCATCATGGCA 

GAGAAAGTACTTTGGGTGCTGGTAATTGTTCCCTATCTCTATAGCACGTTTGTGTCACTATT 

TCTCACAATTAAGTTATTTAAACTGTCCTTCTGTGGCTCAAACATAATCAGCTATTTTTACT 

GTGACTGTATCCCTCTGATGTCCATACTCTGTTCTGACACAAATGAATTAGAATTAATAAT 

TTTGATCrTCTCAGGCTGTAATTTGCTCTTCTCCCTCTCAATTGTTCTCATATCCTACATGTT 

TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCTTCTCCACC 

TGTAGCTCrCATCTGACAGTGGTGATCATGTTCTATGGGACATTGTTATTTATTTACTTGCA 

ACCCAAGTCCAGTCATACTTTGGCTATTGATAAAATGGCCTCAGTGTTTTATACCCTGTTG 

ATTCCTATGCTGAATCCGTTGATCTACAGCCTAAGGAACAAAGAAGTAAAAGATGCTCTAA 

AGAGAACTTTAACCAATCGATTCAAAATTCCCATTTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 

^ffiQHNLTTVNEFILTGITDIAELQAPLFALFLMIYVISVMGNLGMm.TKLDSRLQTP^^ 
LAFMDLGYSTTVGPKMLVNFWDKNnSYYFCATQLAFFLVFIGSELFILSAMSYDLYVAICNPL 
LYTVMSRRVCQVLVAPYLYCnTISIXWIKIFTLSFCGYNVISHFYCDSLPLLPLLCSNTHEffi^^ 
ILIFAAIDLISSLLIVLLSYLLILVAILRMNSAGRQKAFSTCGAHLTWIVFYGTLLFMYVQPKSSH 
SFDTDKVASffYTLVIPMLNPLIYSLR2>JKDVKYALRRTWNNLCNIFV (SEQ ID NO: 137) 



ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCTTACGGGAATCACAGATATC 

GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCTCAGTGATGG 

GCAATTTGGGCATGA'ITGTCCTCACCAAGTTGGACTCCAGGTTGCAAACCCCTATGTACTr 

TTTTCTCAGACATCTGGCTTTCATGGATCTTGGTTATTCAACAACTGTGGGACCCAAAATG 

TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCTTATTATTTTTGTGCAACACAGCTAGC 

TTTCTTrCTTGTGTTCATTGGTAGTGAACnTrTTATTCTCTCAGCCATGTCCTACGACCTCT 

ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 

GCTGGTAGCAATCCCTTACCTCTATTGCACATTCATTTCTCTTCTAGTCACCATAAAGATTT 

TTACTTTATCCTTCTGTGGCTACAACGTCATTAGTCATTTCTACTGTGACAGTCTCCCTTTG 

TTACCITTGCTTTGTTCAAATACACATGAAATTGAATrGATAATTCTGATCTTTGCAGCTAT 

TGATXTGATTTCATCTCTTCTGATAGTTCTTTTATCTTACCTGCTCATCCTTGTAGCCATTCT 

CAGGATGAATTCTGCTGGCAGACAAAAGGCTTTTTCTACCTGTGGAGCCCACCTGACAGTG 

GTCATAGTGTTCTATGGGACTTTGCTTTTCATGTACGTGCAGCCCAAGTCCAGTCATTCCTT 

TGACACTGATAAAGTGGCTTCCATATTTTACACCCTGGTTATCCCCATGTTGAATCCCTTGA 

TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAATAACTTATG 

TAATATTTTTGTTTAA (SEQ ID NO: 138) 
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MEGKNOTNISEFLLLGFSSWQQQQVLLFALFLCLYLTGLFGNLLILLAIGSDHCLHTPMYFFLA 
NLSLVDLCLPSATWmLLOTQTQTQTlSYPGCLAQMYFCMMFANMDWLLTVMAYDRYVAI 

S]SsT^LcASLVAA^WLiILNPLLHTLMMAHLHFCSD^ 
5 TSLNOLSVLATVGLIFWPSVCILVSYILIVSAVMKVTSAQGKLKAFSTCGSHLALVILFYGANT 
GVYMSPLSNHSTEKDSAASVIFMWAPVLNPFIYSLRNNELKGTLKKTLSRPGAVAHACNPSTL 

GGRGGWIMRSGDRDHPG (SEQ ID NO: 139) 

ATGGAAGGGAAAAATCAAACCAATATCTCTGAAriTCTCCTC(^G^ 
10 AACAACAGCAGGTGCTACTCTTTGCACTTrrCCTGTCTCTCTAm^^ 

AACTrACrCATCTTGCrGGCCATTGGCTCGGATCACTGCCTTCACACACCCATGTATTTCTT 

CCrrGCCAATCTGTCCTTGGTAGACCTCTGCCTTCCCTCAGCCACAGTCCCCAAGATGC^^ 
TGAACATTCAAACCCAAACCCAAACCATCrCCTATCCCGGCT^^ 

CTGTATGATGTrrGCCAATATGGACAATTTTCITCTCACAGTGATGGCATATGACCG™ 

15 GTGGCCATCTGTCACCCrrrACArrACTCCACCA^^^ 

S?A§CT5S?iTTGGGTCATrGCCArmGAACCCTCTOT^^^^^ 

ATCTGCACTTCTGCTCTGATAATGTTATCCACCATTTCTTCTGTGATATCAACTCTCTCCTC 
CCTCTGTCCTGTrCCGACACCAGTCTrAATCAGTTGAGTGTTCTGGCTACGGTGGGGCrGA 

TCTTTGTGGTACCITCAGTGTGTATCCTGGT^^^ 
20 IXSc^CTGCCCAAGGAAAACTCAAGGCTTTCT^^ 

GGTCArrCTTTrCTATGGAGCAAACACAGGGGTCTATATGAGCCCCTTATCCAATCACTCT 

A^SillSJsYCTCAGCCGCATCAGTCATTrTrATGG^^^^^^ 

TCATTrACAGrCTAAGAAACAATGAACTGAAGGGGACTTTAAAAAAGACCCTAAGCCGGC 

cggSgcggt^^^ 

25 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 
AOLFR76 sequences: 

MENNTEVSEFILLGLTNAPELQWLFIMFTLIYLITLTGNLGMnLILLDSHLHTPMYFFLSNLSL^ 
GIGYSSAVTPKVLTGLLffiDKAISYSACAAQMFFCAWATVENYLLSSMAYDRYAAVCNPLHY 

30 TraOTRVCAciiGCYVIGFLNASIQIGDTFRI^FCM 

DTDKIASVFYTMUPMLSPrVYTLRNKDVKNAFMKWEKAKYSLDSVF (SEQ ID NO: 141) 

ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCTTGGTCTAACCAATGCCCCAGAA 

35 ■ ctSotCCCCTCT^ 
SGGATGrXCAT^^ 

GTAACCTGTCrCrrGCAGGCATTGGTTACTCCTCAGCTGTCACTCCAAAGGTTTTAACTGG 
G?^SOTf?AiAAGACAAAGCCATCTCCTACAGTGCCTGTG^^^ 

GCAGTCTTTGCCACTGTGGAAAATTACCTCTTGTCCTCAATGGCCTATGACCGCTACGCAG 

40 CACTSTCTAACCCCCrACATrATACCACCACCATGAC^^^^ 

TATAGGCTGTTATGTCATTGGTTrrCTGAATGCTTCTATCCAAATTGGAGATACATTTCGCC 

^CT^CTGCATGTCCAATGTGATTCATCACmrrCT^^^ 

CTGACCTGCTCTGAGAAACACATTAGTGAGTTGATTCTTGTTCTTATATCAAGTTTTAATGT 

cttt™£actt^ 
45 gcacacaggtaagg^^^ 

ScrGA^^^TGcScTGTGTTCTACACT^^^ 

a^acot^aacaaagacgtgaagaatgcattcatgaagg™^ 

AtrCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 



50 



55 



AOLFR77 sequences: 

MGDVNQSVASDFILVGLFSHSGSRQLLFSLVAVMFVIGLLGNTVLLFLmVDSRLHTP^^^ 

oiIlfdigcpmvtipkmasdflrgegatsygggaaqiffltlmgvaegvll^^ 
dtSyemalstsgvlilmlplsliatsyghvlqavlsmrseearhkavttc^^^^ 
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AWMYMWCAYHSPQQD>m'SLFYSLVTPTLNPLIYSLR>^PEVWMALVKVLSRAGLRQMC 
(SEQ ID NO: 143) 



ATGGGGGATGTGAATCAGTCGGTGGCCTCAGACTTCATTCTGGTGGGCCTCTTCAGTCACT 
5 CAGGATCACGCCAGCTCCTCTTCTCCCTGGTGGCTGTCATGTTTGTCATAGGCCTTCTGGGC 
AACACCGrrCTTCTCTTCTTGATCCGTGTGGACTCCCGGCTCCACACACCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTGTTTGACATTGGCTGTCCCATGGTCACCATCCCCAAGATGGCA 
TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCTATGGAGGTGGTGCAGCTCAAATATTCT 
TCCrCACACTGATGGGTGTGGCTGAGGGCGTCCTGTTGGTCCTCATGTCTTATGACCGTTA 
1 0 TGTTGCTGTGTGCCAGCCCCTGCAGTATCCTGT ACTTATGAGACGCC AGGTATGTCTGCTG 
ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 
TGCATTTTCCCTACTGTGCCTCCCGTATTGTGGATCACTTCTTCTGTGAGGTGCCAGCCCTA 
CrGAAGCTCTCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCTCAGGGGTGC 
TGATCCTAATGCTCCCTCTTTCCCTCATCGCCACCTCCTACGGCCACGTGTTGCAGGCTGTT 
CrAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCTGTCACCACCTGCTCCTCGCACATCA 
CGGTAGTGGGGCTCTTTTATGGTGCCGCCGTGTTCATGTACATGGTGCCTTGCGCCTACCA 
CAGTCCACAGCAGGATAACGTGGTTTCCCTCTTCTATAGCCTTGTCACCCCTACACTCAAC 
CCCCTTATCTACAGTCTGAGGAATCCGGAGGTGTGGATGGCTTTGGTCAAAGTGCTTAGCA 
GAGCTGGACTCAGGCAAATGTGCTGA (SEQ ID NO: 144) 



AOLFR78 sequences: 

MSPDG^raSSDPTEFVIAGLP^^.NSARVELFSWLLVYLLNLTG^^Vl.IVGVVRADTRLQTPMYF 
FLGNLSCLEILLTSVIIPKMLSNFLSRQHTISFAACITQFYFYFFLGASEFLLLAVMSADRYLAICH 
PLRYPLLMSGAVCFRVALACWVGGLVPVLGPTVAVALLPFCKQGAWQHFFCDSGPLLRLAC 
TjmCKLEETDFVLASLVJVSSLLITAVSYGLIVLAVLSIPSASGRQKAFSTCTSHLIVVTLFYGSAI 
FLYVRPSQSGSVDTNWAVTVITTFVTPLLNPFIYALRNEQVKEALKDMFRKVVAGVLGNLLLD 

KCLSEKAVK (SEQ ID NO: 145) 



ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 

AATCTCAACAGCGCAAGAGTGGAATTATTTTCTGTGTTTCTTCTTGTCTATCTCCTGAATCT 

GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGGCTGATACTCGACTACAGACCCCTAT 

GTACTTCTTTCTGGGTAACCTGTCCTGCCTAGAGATACTGCTCACTTCTGTCATCATTCCAA 

AGATGCTGAGCAATTTCCTCTCAAGGCAACACACTATTTCCTTTGCTGCATGTATCACCCA 

ATTCTATTTCTACTTCTTTCTCGGGGCCTCCGAGTTCTTACTGTTGGCTGTCATGTCTGCG^ 

ATCGCTACCTGGCCATCTGTCATCCTCTGCGCTACCCCTTGCTCATGAGTGGGGCTGTGTG 

CTTTCGTGTGGCCTTGGCCTGCTGGGTGGGGGGACTCGTCCCTGTGCTTGGTCCCACAGTG 

GCTGTGGCCTTGCTTCCTTTCTGTAAGCAGGGTGCTGTGGTACAGCACTTCTTCTGCGACA 

GTGGCCCACTGCTCCGCCTGGCITGCACCAACACCAAGAAGCTGGAGGAGACTGACTTTGT 

CCTGGCCTCCCTCGTCATTGTATCTTCCTTGCTGATCACTGCTGTGTCCTACGGCrTCATTG 

TGCTGGCAGTCCTGAGCATCCCCTCTGCTTCAGGCCGTCAGAAGGCCTTCTCTACCTGTAC 

CTCCCACnTGATAGTGGTGAGCCTCTTCTATGGAAGTGCCATTTTTCTCTATGTGCGGCCAT 

CGCAGAGTGGTTCTGTGGACACTAACTGGGCAGTGACAGTAATAACGACATTTGTGACAC 

CACTGTrGAATCCATTCATCTATGCCTTACGTAATGAGCAAGTCAAGGAAGCTTTGAAGGA 

CATGmAGGAAGGTAGTGGCAGGCGTTTTAGGGAATCTTTTACTTGATAAATGTCTCAGT 

GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 



AOLFR79 sequences: 

MTPGELALASGNHTPVTKFILQGFSNYPDLQELLFGAILLIYAITWGNLGMMALIFTDSHLQSP 
MYFFLNVLSFLDICYSSWTPKLLVNFLVSDKSISFEGCWQLAFFWHVTAESFLLASMAYDR 
FLAICQPLHYGSIMTRGTCLQLVAVSYAFGGANSAIQTGNVFALPFCGPNQLTHYYCDPPLLH 
LACANTATARWLYVFSALVTLLPAAVILTSYCLVLVAIGRMRSVAGREKDLSTCASHFLAIAI 
FYGTVVFTYVQPHGSlWmGQWSWYTIIIPMLNPFIYSUU^VKGALQRKLQVNI^ 

(SEQ ID NO: 147) 

ATGACACCTGGAGAACTAGCCCTTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
TGCAGGGATTCTCCAATTATCCAGACCTCCAGGAGCTTCTCTTCGGAGCCATCCTGCTCAT 
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CTATGCCATAACAGTGGTGGGCAACTTGGGAATGATGGCACTCATCTTCACAGACTCCCAT 
CTCCAAAGCCCAATGTATTTCTTCCTCAATGTCCTCTCGTTTCTTGATATTTGTTACTCITCT 
GTGGTCACACCTAAGCTCTTGGTCAACTTCCTGGTCTCTGACAAGTCCATCTCTTTTGAGG 
GCTGTGTGGTCCAGCTCGCCTTCTTTGTAGTGCATGTGACAGCTGAGAGCTTCCTGCTGGC 
5 CTCCATGGCCTATGACCGCTTCCTAGCCATCTGTCAACCCCTCCATTATGGTTCTATCATGA 
CCAGGGGGACCTGTCrCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACTCCGC 
TATCCAGACTGGAAATGTCTTTGCCCTGCCTTTCTGTGGGCCCAACCAGCTAACACACTAC 
TACTGTGACATACCACCCCTTCTCCACCTGGCTTGTGCCAACACAGCCACAGCAAGAGTGG 
TCCTCTATGTCmrCTGCTCTGGTCACCCTTCTGCCTGCrGCAGTCATTCTCACCT^ 
1 0 GCTTGGTCTTGGTGGCCATTGGG AGG ATGCGCTCAGTAGCAGGGAGGGAGAAGGACCTCT 
CCACTrGTGCCTCCCACTTTCTGGCCATTGCCATTTTCTATGGCACTGTGGTTTTCACCTAT 
GTTCAGCCCCATGGATCTACTAACAATACCAATGGCCAAGTAGTGTCCGTCTTCTACACCA 
TCATAATTCCCATGCTCAATCCCTTCATCTATAGCCTCCGCAACAAGGAGGTGAAGGGCGC 
TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

15 

AOLFR80 sequences: 

MEGINKTAKMQFFFRPFSPDPEVQMLIFVWLMMYLTSLGGNATIAVIVQINHSLHTPMYFFLA 
NLAVLEIPyTSSITPLALANLLSMGKTPVSITGCGTQMFFFVFLGGADCVLLWMAYDRFIAICH 
PLRYRLMSWSLCVElXVGSLVLGFLLSLPLTILffHLPFCHhTOEIYHFYCDMPAVMRLACADTR 
20 VHKTALYIISFIVLSIPLSLISISYWIWAILmSAEGRQQAYSTCSSHILVVLLQYGCTSFIYLSPS 
SSYSPEMGRWSVAYTFITPILNPLIYSLRNKELKDALRKALRKF (SEQ ID NO: 149) 

ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTTTrTCTTTCGTCCATTCTCACCTGACC 
CrGAGGTCCAGATGCTGATTTTTGTGGTCTTCCTGATGATGTATCTGACCAGCCTCGGTGG 

25 AAATGCTACAATrGCAGTCATTGTTCAGATCAATCATTCCCTCCACACCCCCATGTACTTTT 
TCCTGGCTAATCTGGCAGTTCTAGAAATCTTCTATACATCTTCCATCACCCCATTGGCCTTG 
GCAAACCTCCTTTCAATGGGCAAAACTCCTGTTTCCATCACGGGATGTGGCACCCAGATGT 
TTTrCTTTGTCITCITGGGTGGGGCTGATTGTGTCCrGCTGGTAGTCATGGCTTATGACCGG 
TTTATAGCGATCTGTCACCCTCTGCGATACAGGCTCATCATGAGCTGGTCCTTGTGTGTGG 

30 AGCTGCTGGTAGGCTCCTTGGTGCTGGGGTTCCTGTTGTCACTGCCACTCACCATTTTAATC 
rrCCATCrCCCATTCTGCCACAATGATGAGATCTACCACTTCTACTGTGACATGCCTGCAGT 
CATGCGCCTGG<^GTGCAGACACACGCGTTCACAAGACTGCTCTGTATATCATCAGCTTC 
ATCGTCCrrAGCATCCCCCTCTCATTGATCTCCATCTCCTATGTCTTCATCGTGGTAGCCAT 
TTTACGGATCCGGTCAGCAGAAGGGCGCCAGCAAGCCTACTCTACCTGCTCTTCTCACATC 

35 TTAGTGGTCCTCCTGCAGTATGGCTGCACCAGCTTTATATACTTGTCCCCCAGTTCCAGCTA 
CTCTCCTGAGATGGGCCGGGTGGTATCTGTGGCCTACACATTTATCACTCCCATTTTAAAC 
CCCTTGATCTATAGTTTGAGGAACAAGGAACTGAAAGATGCCCTAAGGAAAGCATTGAGA 

AAATTCTAG (SEQ ID NO: 150) 

40 AOLFR81 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPLFCLFLGIYTVTWGNLSMISIIRLNRQLHTPMYYFLSS 
LSFLDFCYSSVITPKMMKLWMESHLIVPETRPSPRMMSNQTLVTEFILQGFSEHPEYRVFLFSCF 
LFLYSGALTGNVLITLAITFNPGLHAPMYFFLLNLATMDnCTSSIMPKALASLVSEESSISYGGC 
MAQLYFLTWAASSELLLLTVMAYDRYAAICHPLHYSSMMSKVFCSGLATAVWLLCAVNTAIH 
45 TGLMLRLDFCGPNVIIHFFCEVPPLLLLSCSSTYVNGVMIVLADAFYGIVNFLMTIASYGFIVSSI 
LKVKTAWGRQKAFSTCSSHLTWCMYYTAVFYAYISPVSGYSAGKSKLAGLLYTVLSPTLNPL 

IYTLRNKEVKAALRKLFPFFRN(SEQIDNO: 151) 

ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 
50 ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCTGCAGGGCTTTTCGGAGCACCCAGAAT 
ACCGGGTGTTCTTATTCAGCTGTTTCCTCrrCCTCTACrCTGGGGCCCTCACAGCT 
CTCATCACCrrGGCCATCACGTTCAACCCTGGGCTCCACGCTCCTATGTACnTmCTTACT 
CAACTTGGCTACTATGGACATTATCTGCACCTCTTCCATCATGCCCAAGGCGCTGGCCAGT 
CTGGTGTCGGAAGAGAGCTCCATCTCCTACGGGGGCTGCATGGCCCAGCTCTATTTCCTCA 
55 CGTGGGCTGCATCCTCAGAGCTGCTGCTCCTCACGGTCATGGCCTATGACCGGTACGCAGC 
CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 
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ACAGCCGTGTGGCTGCTCTGCGCCGTCAACACGGCCATCCACACGGGGCTGATGCTGCGCT 

TGGATTTCTGTGGCCCCAATGTCATTATCCATTTCnTCTGCGAGGTCCCTCC CCTGC TGCTT 

CTCTCCTGCAGCTCCACCTACX3TCAACGGTGTCATGATTGTCCTGGCGGATGCTTTCTACG 

GCATAGTGAACTTCCTGATGACCATCGCGTCCTATGGCTTCATCGTCTCCAGCATCCTGAA 

GGTGAAGACTGCCTGGGGGAGGCAGAAAGCCTTCTCCACCTGCTCTTCCCACCTCACCGTG 

GTGTGCATGTATTACACCGCTGTCTTCTACGCCTACATAAGCCCGGTCTCTGGCTACAGCG 

CAGGGAAGAGCAAGTTGGCTGGCCTGCTGTACACTGTGCTGAGTCCTACCCTCAACCCCCT 

CATCTATACTTTGAGAAACAAGGAGGTCAAAGCAGCCCTCAGGAAGCITTTCCCnTrCT^^ 

AGAAATTAA (SEQ E) NO: 152) 



AOLFR82 sequences: 

MQLNTWVTEFILLGLTQDPFWKKIWVIFLRLYLGTLLG>a.LniSVKASQALK2vTMFFFL^ 
SDTCLSTSIAPRMI\TDALLKKTTISFSECMIQWSSHWGCLEIFILILTAVDRYVDICKPLHYMTn 
SQWVCGVLMAVAWVGSCVHSLVQIFLALSLPFCGPNVINHCFCDLQPLLKQACSETYWNLLL 
VSNSGAlCAVSYVMLIFSYVIFUiSLRNHSAEVIKKALSTCVSHIIVVILFFGPCIFMYTCPATVFP 
MDKMIAVFYTVGTSFLNPVIYTLKNTEVKSAMRKLWSKKLITDDKR (SEQ ID NO: 153) 



ATGCAACTGAATAATAATGTGACTGAGTTCATTCTGCTTGGATTGACACAGGATCCTTTTT 

GGAAGAAAATAGTGTTTGTTATTTTTTTGCGTCTCTACriTGGGAACACTGTTGGGTi^ 

GCTAATCATTATTAGTGTCAAGGCCAGCCAGGCACTTAAGAACCCAATGTTCTTCTTCCTT 

TTCTACTTATCTTTATCTGATACTTGCCTCTCTACTTCCATAGCCCCTAGAATGATT^ 

TGCCCirrTGAAGAAGACAACTATCTCCITCAGCGAGTGCATGATCCAAGTCTTTTC^^ 

CATGTCTTTGGCTGCCTGGAGATCTTCATCCTCATCCTCACGGCTGTTGACCGCTATGTGGA 

CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTGGGTCTGTGGTGTTTTGATG 

GCTGTGGCCTGGGTGGGATCCTGTGTGCATTCTTTAGTTCAGATTTTTCnTGCCCTGAGTTT 

GCCATTCTGTGGCCCCAATGTGATCAATCACTGTTTCTGTGACTTGCAGCCCTTGTTGAAA 

CAAGCCTGTTCAGAAACCTATGTGGTTAACCTACTCCTGGTTTCCAATAGTGGGGCCATTT 

GTGCAGTGAGTTATGTCATGCTAATATTCTCCrATGTCATCTTCTTGCATTCTCTGAGAAAC 

CACAGTGCTGAAGTGATAAAGAAAGCACTTTCCACATGTGTCTCCCACATCATTGTGGTCA 

TCTTGTTCTTTGGACCTTGCATATTTATGTACACATGCCCTGCAACCGTATTCCCCATGGAT 

AAGATGATAGCTGTATTTTATACAGTTGGAACATCITTTCTCAACCCTGTGATTTACACGCT 

GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGCAAGAAATTGATCACAGA 

TGACAAAAGATAA (SEQ ID NO: 154) 



AOLFR83 sequences: 

MGNWTAAVTEFVlXGFSLSREVELLLLVIXLPTFLLTLLGNLLIISTVI^CSRLHTPlVri^ 

SILD^.FreVISPKVlJ^mGSRDKTISFAGCITQCYFYFFLGTVEFLLLTVMSYDRYATICCPLRY^ 

TIMRPSVCIGTWFSWVGGFLSVLFPTILISQLPFCGSNIINHFFCDSGPLLALACADTTAIELMDF 

MLSSMVILCCIVLVAYSYTYnLTIVRIPSASGRKKAFNTCASHLTIVIIPSGITVFIYVTPSQKEYL 

EINKIPLVI^SWTPFLNPFIYTUINDWQGVLRDVWVRVRGWEKRMRAVLRSRI^ 

GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 



ATGGGTAACTGGACTGCAGCGGTGACTGAGTTTGTTCTGCTGGGGTTTTCCCTGAGCAGGG 

AGGTGGAGCTGCTGCTCCTGGTGCTCCTGCTGCCCACGTTCCTGCTGACTCTTCTGGGGAA 

CCTGCTCATCATCTCCACTGTGCTGTCCTGCTCCCGCCTCCACACCCCCATGTACTTCTTCT 

TGTGCAACCTCTCTATCCTGGACATCCTCTTCACCTCAGTCATCTCTCCAAAAGTGTTGGCC 

AACTTAGGATCTAGGGATAAAACCATCTCCTTTGCCGGATGTATCACCCAGTGCTATTTCT 

ACTTTTTCTTGGGCACAGTTGAGTTCCTCCTGCTGACGGTCATGTCCTATGACCGTTATGCC 

ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCTTCTGTCTGCATTGGGACCG 

TTGTATTCTCTTGGGTGGGAGGCTTCCTGTCTGTGCTCTTTCCAACCATCCTCATCTCCCAG 

CTGCCCTTCTGTGGCTCCAATATCATTAACCACTTCTTCTGTGACAGTGGACCCTTGCTGGC 

CCTGGCCTGTGCAGACACCACTGCCATCGAGCTGATGGATmATGCTTTCTTCCATGGTC 

ATCCTCTGCTGCATAGTCCTCGTGGCCTATTCCTATACGTACATCATCTTGACCATAGTGCG 

CATTCCTTCTGCAAGTGGAAGGAAGAAGGCCTTTAATACCTGTGCTTCCCACCTGACCATA 

GTCATCATTCCTAGTGGCATCACTGTGTTTATCTATGTGACTCCCTCCCAGAAAGAATATCT 

GGAGATCAACAAGATCCCirrGGTTCTGAGCAGTGTGGTGACTCCATTCCTCAACCCCTTT 



91 



wo 01/98526 



PCT/USOl/20122 



ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGA.AAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAACAAA 
GACCACCAAGGAAGGGCTTGCTCnTCTCCACCATGTGTCTATTCTGT/^ 
AG(SEQIDNO: 156) 

5 

AOLFR85 sequences: 

MGAKNNVTEFVLFGLFESREMQHTCFVVFFLFHVLTVLGNTLV^ 
SFADIC\TSTTIPKMIADTFVEHK^SFNGCMTQLFSAHFFGGTEIFLLTA^^ 
TAIMDCRKCGLIAGASWLAGFLHSILQTLLTVQLPFCGPNEIDNFFCDVHPLLKLAC^ 
10 GLFV^ANSGMISLASFFILIISYVIILLNLRSQSSEDRRKAVSTCGSHVITVLLV^ 

TTLAADmiLFMVMPPLLNPLIYTLR>IND\^AMRK^ (SEQ U) NO: 157) 



ATGGGTGCCAAGAACAATGTGACTGAGTTTGTTTTATTTGGCCTTTTTGAGAGC^ 
TGCAGCATACATGCTTTGTGGTATTCTTCCrCTTTCATGTGCTCACTGTCCTGGGGAAC(^ 

15 CTGGTCATCATCACCATCAATGCTAGAAAGACCCTGAAGTCTCCCATGTATTTCTTCCTGA 
GCCAGTTGTCTTTTGCTGACATATGTTATCCATCCACTACCATACCCAAGATGATTGCTGAC 
ACTTTTGTGGAGCATAAGATCATCTCCTTCAATGGCTGCATGACCCAGCTCTTTTCTGCCCA 
CTTCTTTGGTGGCACTGAGATCTTCCTCCTTACAGCCATGGCCTATGACCGCr^^^ 
ATCTGTAGGCCCCTGCACTACACAGCCATCATGGATTGCCGGAAGTGTGGCCTGCTAGCGG 

20 GGGCCTCCTGGTTAGCTGGCTTCCTGCATTCCATCCTGCAGACCCTCCTCACGGTTCAGCTG 
CCTTTTTGTGGGCCCAATGAGATAGACAACTTCTTCTGTGATGTTCATCCCCTGCTCAAGT^ 
GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCTTTTTTATCCTTATCATTTCCTATGTTATCATCTTACTGAAC 
GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACTGTCCTT 

25 TTGGTTCTCATGCCCCCCATGTTCATGTACATTCGTCCCTCCACCACCCTGGCTGCTGACAA 
ACTTATCATCCTCTTTAACATTGTGATGCCACCTTTGCTGAACCCTTTGATCTATACACTAA 
GGAACAACGATGTGAAAAATGCCATGAGGAAGCTGTTTAGGGTCAAGAGGAGCTTAGGGG 
AGAAGTGA (SEQ ID NO: 158) 



30 AOLFR86 sequences: 

MQLVLLLMFLLWIGNTAPAFSVTLESMDIPQMTEFFMLGLSQNSEVQRVLFVVFLLIYVVTVC 
GNMLIWTITSSPTLASPVYFFLANLSFIDTFYSSSMAPKLIADSLYEGRTISYECC^ 
LGGVEnLLTVMAYDRYVAICKJLHNTTMTRHLCAMLVGVAWLGGFLHSLVQL^^ 
GPNVTNHFACDLYPLLEVACTNTYVIGLLWANSGLICLLNFLNI^ 
35 KALSTCGAHFIWALFFWCIFTYVHPFSTLPIDKNMALFYGILT^ 
KLFTW (SEQ ID NO: 159) 

ATGCAATTAGTTCTATTACTTATGTTTCTCCTTGTCTTTAT^ 

CTCAGTGACCTTGGAATCTATGGACATACCACAAAATATCACAGAATTTTTCATGCTGGGG 
40 CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCTTTGTGGTCTTTTTGCTGATCTATGTGG 
TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCTCCAGCCCCACGCTGGCTTC 
CCCTGTGTATTTTTTCCTGGCCAACCTATCCTTTATTGACACCTT^ 

TCCTAAACTCATTGCTGACTCATTGTATGAGGGGAGAACCATCTCTTATGAGTGCTGCATG 
GCTCAGCTCTTTGGAGCTCATTTTTTGGGAGGTGTTGAGATCATTCTGCTCACAGTGATGG 

45 CTTATGACCGCTATGTGGCCATCTGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 
TCTCTGTGCCATGCTTGTAGGGGTGGCTTGGCTTGGGGGCTTCCTGCATTCATTGGTTCA^ 
CTCCTCCTGGTCCTTTGGTTGCCCTTCTGTGGGCCCAATGTGATCAATCACTTTGCCTGTGA 
CTTGTACCCTTTGCTGGAAGTTGCCTGCACCAATACGTATGTCATTGGTCTGCTGGTGGTT 
GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCCTCATGCTGGCTGCCT^ 

50 CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 
GCCCACTTCATTGTTGTTGCCTTGTTCTTTGTGCCCTGTATATTTACTTATGTGCATCCATTT 
TCTACITTACCTATAGACAAAAATATGGCATTATTT^ 

TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATGCCATGAGAAAGCTCTTTACA 
TGGTAA (SEQ ID NO: 160) 

55 
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AOLFR87 sequences: 

MNNUQLSLGFIDLGIPSVLQKIILTKnLLFKMYVSNCbn>CAfflRKI>rifPOTK^ 
LLGLTQNAEAQKLLFAWTLIWLTMVDNLIIWTITTSPALDSPVYFFLSFFSFIDGCSSSTMAP 
KMEFDLLTEKKTISFSGCNfTQLFVEHFFGGVEIILLVXTVlAYDCYVAICKPLYYLITMNRQVCGL 
5 LVAMAWGGFLHALIQiMLLIVWLPFCGPNVIDHFICDLFPIXKI^CTDTHWGLFVAANSGm 
CNaiFSILITSWLILCSQRKAI^TCAFHITVWLFFVPCILVYLRPMITFPmKAVSWYTVVTPM 
LNPLIYTLROTEVKNAMKQLWSQnWGNNLCD (SEQ ID NO: 161) 

ATGAATAACATAGCTCAACTTAGTCTTGGGTTTATAGATTTAGGGATTCCATCAGTGTTAC 

0 AGAAAATAATCCTGACCAAAATTATTTTATTGTTCAAAATGTATGTGTCAAATTGCAATCC 
TTGTGCTATTCACAGAAAAATCAATTATCCAAATACCAAACTGGATTTCGAGCAAGTGAAC 
AACATAACGGAATTCATCTTGCTTGGCCTGACACAGAACGCAGAGGCACAGAAACTCTTGT 
rrGCTGTGTTTACACTCATCTACTTTCTCACCATGGTAGACAACCTAATCATTGTGGTGACA 
ATCACCACCAGCCCAGCCCTGGACTCCCCCGTGTATTTTTTTCTGTCTIT(mTTCCTTCA^ 

5 AGATGGCTGCTCCrCTTCTACCATGGCCCCCAAAATGATATTTGACTTACTCACTGAAAAG 
AAAACTATTrCCITCAGTGGGTGCATGACCCAGCT(nTTGTAGAACATTTCrTTGGGGGAG 
TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACTGCTATGTGGCCATCTGCAAGCCCCT 
GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 
GGGGGATTTCTrCACGCTCTGATTCAAATGCTTTTAATAGTCTGGCTGCCCTTCTGTGGCCC 

0 CAATGTCATTGACCATTTCATCTGTGACCTTTTCCCTCTGCTAAAACTCTCCTGCACTGACA 
CTCACGTCTTTGGACTCTTTGTTGCCGCCAACAGTGGGCTGATGTGTATGCTCA 111 1 1 1 CT 
ATTCTTATTACCTCTTACGTCCTAATCCTCTGCTCACAGCGGAAGGCTCTCTCTACCTGCGC 
CTTCCATATCACTGTAGTCGTCCTATTCTTTGTTCCCTGTATATTGGTGTACCTTCGACCCA 
TGATCACCTTCCCTATTGATAAAGCTGTGTCTGTGTTTTATACTGTGGTAACACCCATGTTA 

5 AACCCTTTAATCTACACCCTCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCTCTGG 
AGCCAAATAATCTGGGGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 



AOLFR88 sequences: 

MWQKNQTSLADFILEGLFDDSLTHLFLFSLTMWFLIAVSGNTLTILLICIDPQLHTPMYFLLSQ 

I^LMDLMHVSTIILKMATNYLSGKKSISFVGCATQHFLYLCLGGAECFLLAVMSYDRYVAICH 

PLRYAVIMNKKVGLMMAmSWLGASVNSLIHMAn.MHFPFCGPRKVYHFYCEFPAVVK^ 

GDITVYETTVYISSILLLLPIFLISTSYVFILQSVIQMRSSGSKRNAFATCGSHLTVVSLWFGACIFS 

YMRPRSQCTLLQNKVGSWYSnTPTLNSLIYTLRNKDVAKALRRVLRRDVITQCIQRLQLWLP 

RV (SEQ ID NO: 163) 



ATGTGGCAGAAGAATCAGACCTCrCTGGCAGACTTCATCCTTGAGGGGCTCTTCGATGACT 

CCCTTACCCACCnriTCCTTTTCTCOTGACCATGGTGGTCTTCCrTATTGCGGTGAGTGGC 

AACACCCTCACCATTCTCCTCATCrGCATTGATCCCCAGCTTCATACACCAATGTATTTCCT 

GCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAATCATCCTGAAGATGGCT 

ACCAACTACCTATCTGGCAAGAAATCTATCTCCTTTGTGGGCTGTGCAACCCAGCACTTCC 

TCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCTCTTAGCTGTCATGTCCTATGACCGCTAT 

GTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAGGTGGGACTGATGA 

TGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACATGGCGATCTTGAT 

GCACITCCCTTTCTGTGGGCCTCGGAAAGTCTACCACTTCTACTGTGAGTTCCCAGCTGTTG 

TGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTACATCAGCAGCATTCT 

CCTCCTCCTCCCCATCTTCCTGATTTCTACATCCTATGTCTTCATCCTTCAAAGTGTCATTCA 

GATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCTCCCACCTCACGGTG 

GTTTCrCTTTGGTTTGGTGCCTGCATCrTCTCCTACATGAGACCCAGGTCCCAGTGCACTCT 

ATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCACATTGAATTCTCTG 

ATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGTGCTGAGGAGAGAT 

GTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTGTAG (SEQ ID NO: 

164) 



AOLFR89 sequences: 

MLDPSISSHTLYLHSIJPQGLRKGTMWQKNQTSLADFILEGLFDDSLTHIJLFSLTMVVFLIAVS 
GNTLTILLICIDPQLHTPMYFLLSQI^LMDLMHVSTmKMATNYLSGKKSISFVGCATQHFLYL 
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CLGGAECFLLAVMSYDRY\'AICHPLRYA\T.MNKKVGLMMAVMSWLGASVNSLIHMAILMH^ 
PFCGPRKN^YHFYCEFPAVVKLVCGDITVTETTVYISSILLLLPIFLISTSYVFILQSVIQMRSSGSK 
RNAFATCGSHLTWSLWFGACIFSYMRPRSQCTLLQNKVGSVFYSnTPTLNSLIYTLRNKDVA 
KALRRVLRRDVITQCIQRLQLWLPRV(SEQIDNO: 165) 



ATGCTGGACCCCAGTATTTCCAGTCACACTCTTTATCTCCACTCrCTGTTTCCTCAGGGATT 

GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTCATCCTTGAGGG 

GCTCTTCGATGACTCCCTTACCCACCTTTTCCTTTTCTCOTGACCATGGTGGTCTTCCTTAT 

TGCGGTGAGTGGCAACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACA 

CCAATGTATTTCCTGCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAACCAT 

CCTGAAGATGGCTACCAACTACCTATCTGGCAAGAAATCTATCTCCTTTGTGGGCTGTGCA 

ACCCAGCACTTCCTCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCTCITAGCTGTCATGTC 

CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAG 

GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACA 

TGGCGATCTTGATGCACTTCCCTTTCTGTGGGCCTCGGAAAGTCTACCACTTCTACTGTGA 

GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 

ATCAGCAGCATTCTCCTCCTCCTCCCCATCTrCCTGATTTCTACATCCTATGTCTTCATCCTT 

CAAAGTGTCATTCAGATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCT 

CCCACCTCACGGTGGTTTCTCTTTGGTTTGGTGCCTGCATCTTCTCCTACATGAGACCCAGG 

TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCA 

CATTGAATTCTCTGATTTATACTCT(XGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGT 

GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 

TAG(SEQroNO: 166) 



AOLFR90 sequences: 

MFSMTTEALNNFALGCTNLLMTMIPQIDLKQIFLCPNCRLYMIPVGAFIFSLGNMQNQSFVTEF 
VLLGLSQNPNVQEIWVWLFVilATVGG^MLIWT^LSSPALLVSPMYFFLGFLSFLDACFSSVI 
TPmiVDSLYVTKTISFEGCmdQLFAEHFFAGVEXaVLTAMAYDRYVAICKPLHYSSIMKT^ 
CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHFMCDLYPLLELACTDTHIFGLMVVINSG 
FICIINFSLLLVSYAVILI^IJRTHSSEGRWKALSTCGSHIAWILFFWCIFVYTRPPSAFSIJDKMA 
AIFYIILNPLLNPLIYTFRI^VKQAMRRIWNRLMVVSDEKENIKL (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTTGTTAA 

TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCITTGTCCTAATTGCAGACTATA 

CATGATCCCTGTTGGAGCmCATCTTTTCCnTGGGAAACATGCAAAACCAAAGCTTTGTA 

ACTGAGTTTGTCCrCCTGGGACTTTCACAGAATCCAAATGTTCAGGAAATAGTATTTGTTG 

TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCTAATTGTAGTAACCATTCT 

AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACTTCTTCTTGGGCTTCCTGTCCTTCCTGGA 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 

ACCATCTCTTrrGAAGGCTGCATGATGCAGCTCTTTGCTGAACACTTCTTTGCTGGGGTGG 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTTTCCAGCTTCCCTTTTGTGGCCCCAA 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 

ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACTTCTCCTTG 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCTGAAGGGCGCTG 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCTTTGTCCCATGCA 

TATTTGTATATACACGACCTCCATCTGCTTTTTCCCITGACAAAATGGCGGCAATAT^ 

ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACnTTCAGGAATAAGGAAGTAAAAC 

AGGCCATGAGGAGAATATGGAACAGACTGATGOTGGTTTCTGATGAGAAAGAAAATATTA 

AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 

MGNWSTVTEITLIAFPALLEDUSLFVVLVWYTLTATGNITIISLIWroHRLQTPMYFFLSNLSFL 
DILYTTVITPKLLACLLGEEKTISFAGC^flQTYFYFFLGTVEFILIAVMSFDRYMAICDPLHYTVI 
MNSRACLLL\^GCWVGAFLSVLFPTrWTRLPYayECEINHFFCDIAPLLQVAa^ 
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SALVILSSLAFTTGSYVY1ISTILRPSTQGRQKAFSTCASHITWSIAHGSNIF\^^ 
YDKVAAVLITWTPLLNPFIYSLRNEKVQEVLRETVNRIMTLIQRKT (SEQ ID NO: 169) 



ATGGGAAACTGGAGCACrGTGACTGAA.A.TCACCCTAATTGCCTTCCCAGCTCTCCTGGAGA 
5 TTCG.AATATCTCTCTTCGTGGTTCTTGTGGTAACTTACACATTAACAGCAACAGGA^ 
CACCATCATCTCCCTGATATGGAITGATCATCGCCTGCAAACrCCAATGTACITOT 
GTAATTTGTCCTTTCTGGATATCTTATACACCACTGTCATTACCCCAAAGTTG^^ 
CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAAACATAm 
TCTTTCTGGGGACGGTGGAGTTTATCCTCTTGGCGGTGATGTCCTTTGACCG^^ 
10 TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGCCTGCCTTCTGCTGGTT 
CTGGGATGCTGGGTGGGAGCCTTCCTGTCTGTGTTGTTTCCAACCATTGTAGTGAC^ 
TACCTTACTGTAGGAAAGAj^u^TTAATCATTTCTTCTGTGA 

gcctgtataaatactcacctcattgagaagataaactttctcctctctgccot 
gagctccctggcattcactactgggtcctacgtgtacataatttctaccatcctgcgtatcc 
1 5 cctccacccagggccgtcagaaagctttttctacctgtgctt 

attgcccacgggagcaacatctttgtgtatgtgagacccaatcagaactcctcactgga^ 
atgacaaggtggccgctgtcctcatcacagtggtgacccctctcctgaacccttttatcta 
cagcttgaggaatgagaaggtacaggaagtgttgagagagacagtgaacagaatcatgac 

CITGATACAAAGGAAAACTTGA (SEQ ID NO: 170) 

20 

AOLFR92 sequences: 

mrngtvitefillgfpviqglqtplflaifltyiltlagnglil^twaeprlqpmw 
ivanrxtvipkllgtfwartvicmsccllqaffhffvgttefliltim 
tsklclqlajlsswwgftiwcqtmlliqlpfcgn^mshfycdvgpslk^ 
25 tilvipgsllfnmisyimsailrpsatghqktfstcashltwsllygavlfmylrptahssf^ 
inkwsvlntiltpllnpfrytirnkex^galrkamtcpkt^ (seq ed no: 171) 



ATGAGAAATGGCACAGTAATCACAGAATTCATCCTGCTAGGCTTTCCTGTTATCCAAGGCC 
TACAAACACCTCTCTTTATTGCAATCTTTCTCACCTACATATTAACCCTTGCAGGCAATGGG 

30 CTTATTATTGCCACTGTGTGGGCTGAGCCCAGGCTACAAATTCCAATGTACTTCTTCCTTTG 
TAACTTGTCirrCTTAGAAATCTGGTACACCACCACAGTCATCCCCAAACT^ 
TTTGTAGTGGCAAGAACAGTAATCTGCATGTCCTGCTGCCTGCTGCAGGCCTTCTTCCACT 
TCTTCGTGGGCACCACCGAGTTCTTGATCCTCACTATCATGTCTTTTGACCGCTACCTCACC 
ATCTGCAATCCCCITCACCACCCCACCATCATGACCAGCAAACTCTGCCTGCAGCTGGCCC 

35 TGAGCTCCTGGGTGGTGGGCTTCACCATTGTCTTTTGTCAGACGATGCTGCTCATCCA 
GCCATTCTGTGGCAATAATGTTATCAGTCATTTCTACTGTGATGTTGGGCCCAGTTTGA 
GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCCTTGTGA 
TCCCAGGGTCACTTCTCTTTAATATGATTTCTTATATCTACATTCTGTCCGCAATCCTACGA 
ATTCCTTCAGCCACTGGCCACCAAAAGACmCTCTACCTGTGCCTCGCACCTO^ 

40 CTCCCTGCTCTACGGGGCTGTTCTGTTCATGTACCTAAGACCCACAGCACACTCCTCCTTTA 
AGATTAATAAGGTGGTGTCTGTGCTAAATACTATCCTCACCCCCCTTCTGAATCCCTTTATT 
TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTTAAGAAAGGCAATGACnTGCrc 
ACTGGTCATGCAAAGTAA (SEQ ID NO: 172) 



45 AOLFR93 sequences: 

MLMNYSSATEFYLLGFPGSEELHmLFMFFFFYLVTLMGNTVnMIVCVDKI^ 

SALEILVTTnWWLWGLLLPGMQTIYLSACWQLFLYLAVGTTEFALLGAMAVT)RY^ 

PLRYNIIMNRHTCNF\^VSWWGFLFQIWPVYW 

NTLFTEFILFLMAWVLFGSLffTIVSNAYIISTILKIPSSSGRRKSFSTCASHFTCV^ 
50 VKPKQTQAADYNWWSLMVSWTPFLNPFIFrLRNDKVTEALRD^ (SEQ ID 

NO: 173) 

ATGTTGATGAATTACTCTAGTGCCACTGAATTTTATCTCCTTGGCTTCCCTGGCTC^^ 
ACTACATCATATCCTTTTTGCTATATTCTTCI^^ 
55 CAGTCATCATCATGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCITCCT^ 
GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 
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GATTGCTGCTCCCTGGGATGCAGACAATATATTTGTCTGCCTGTGTTGTCCAGCTCTTCTTG 

TACCTTGCTGTGGGGACAACAGAGTTCGCATTACTTGGAGCAATGGCTGTGGACCGTTATG 

TGGCTGTCTGTAACCCTCTGAGGTACAACATCATTATGAACAGACACACCTGCAACTTTGT 

GGTTCTTGTGTCATGGGTGTTTGGGTTTCTTTTTCAAATCTGGCCGGTCTATGTCATGTTTC 

AGCTTACTTACTGCAAATCAAATGTGGTGAACAATTTTTTTTGTGACCGAGGGCAAT^^ 

CAAACrATCCTGCAATAATACTCTTTTCACGGAGTTTATCCTCTTCTTAATGGCTGTT^ 

TTCTCTTTGGTTCTTTGATCCCTACAATTGTCTCCAACGCCTACATCATCTCCACCATTCTC 

AAGATCCCGTCATCCTCTGGCCGGAGGAAATCCTTCTCCACTTGTGCCTCCCACTTCACCTG 

TGTTGTGATTGGCTACGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACGCAGGCA 

GCTGATTACAATTGGGTAGTTTCCCTGATGGTTTCAGTAGTAACTCCTTTCCTCAATCCTTT 

CATCTTCACCCTCCGGAATGATAAAGTCATAGAGGCCCTTCGGGATGGGGTGAAACGCTGC 

TGTCAACTATTCAGGAATTAG (SEQroNO: 174) 



AOLFR94 sequences: 

METWVNQSYTDGFFLLGIFSHSTADLVLFSVVMAVFrVALCG>m.LIFLrYMDPHLHTPN^ 

LSQLSLNIDLMLVCThm'KMAANFLSGRKSISFVGCGIQIGLFVCLVGSEGLLLGLMAYDRYVA 

ISIffLHYPILMNQRVCLQITGSSWAFGimGLIQMVXnvTVINFPYCGLRKVNOT 

VDTSLFEKVIFACCVFMLLFPFSIIVASYAHILGTVLQMHSAQAWKKALATCSSHLTAVTLFYG 

AAMFIYLRPRHYRAPSHDKVASIFYTVLTPMLNPLIYSLRNREVMGAIJIKGL^^ 

(SEQ ID NO: 175) 



ATGGAGACGTGGGTGAACCAGTCCTACACAGATGGCTTCTTCCTCTTAGGCATCITCTCCC 

ACAGTACTGCTGACCTTGTCCTCTTCTCCGTGGTTATGGCGGTCTTCACAGTGGCCCTCTGT 

GGGAATGTCCTCCTCATCTTCCTCATCTACATGGACCCTCACCTTCACACCCCCATGTACTT 

CITCCTCAGCCAGCTCTCCCTCATGGACCTCATGTTGGTCTGTACCAATGTGCCAAAGATG 

GCAGCCAACTTCCTGTCTGGCAGGAAGTCCATCrCCTTTGTGGGCTGTGGCATACAAATTG 

GCCTCTTTGTCTGTCTTGTGGGATCTGAGGGGCTCTTGCTGGGACTCATGGCTTATGACCG 

CTATGTGGCCATTAGCCACCCACTTCACTATCCCATCCTCATGAATCAGAGGGTCTGTCTCC 

AGATTACTGGGAGCTCCTGGGCCTTTGGGATAATCGATGGCTTGATCCAGATGGTGGTAGT 

AATGAATTTCCCCTACTGTGGCTTGAGGAAGGTGAACCATTTCTTCTGTGAGATGCTATCC 

TTGTTGAAGCTGGCCTGTGTAGACACATCCCTGTTTGAGAAGGTGATATTTGCTTGCTGTG 

TCTTCATGCTTCTCTTCCCATTCTCCATCATCGTGGCCTCCTATGCTCACATTCTAGGGACT 

GTGCTGCAAATGCACTCTGCTCAGGCCTGGAAAAAGGCCCTGGCCACCTGCTCCTCCCACC 

TGACAGCTGTCACCCTCTTCTATGGGGCAGCCATGTTCATCTACCTGAGGCCTAGGCACTA 

CCGGGCCCCCAGCCATGACAAGGTGGCCrCTATCTTCTACACGGTCCTTACTCCCATGCTC 

AACCCCCTCATTTACAGCTTGAGGAACAGGGAGGTGATGGGGGCACTGAGGAAGGGGCTG 

GACCGCTGCAGGATCGGCAGCCAGCACTGA (SEQ ID NO: 176) 



AOLFR95 sequences: 

MLGSKPRVHLYILPCASQQVSTMGDRGTSNHSEMTDFILAGFRVRPELHILLFLLFLFVYAMILL 

GNVG]VnvlTimTDPRIJ«n"PMYFFLGNLSFmLFYSSVIEPKAMINFWSENKSISFAGCVA 

LLIVTEGFLLAAMAYDRFIAICM>LLYSVQMSTRLCTQLVAGSYFCGCISSVIQTSMTFTLSFCAS 

RAVDHFYCDSRPLQRLSCSDLFIHRMISFSLSCinLPTIIVIIVSYMYIVSTVLmSTEGIIKKAFST 

CSSHLGWSVLYGAWFMYLTPDRFPELSKVASLCYSLVTPMLNPLIYSLRNKDVQEALKKFLE 

KKNIIL (SEQ ED NO: 177) 



ATGCTAGGATCCAAACCAAGAGTTCATTTGTATATTTTGCCCTGTGCCTCTCAACAGGTTTC 

TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACTGACTTCATTCTTGCAGG 

CITCAGGGTACGCCCAGAGCTCCACATTCTCCTCTTCCTGCTATTTTTGTTTGTTTATGCCA 

TGATCCTTCTAGGGAATGTTGGGATGATGACCATTATTATGACTGATCCTCGGCTGAACAC 

ACCAATGTATTTTTTCCTAGGCAATCTCTCCrrCATTGATCTTTTCTATTCATCTGT^^ 

ACCCAAGGCTATGATCAACTTCTGGTCTGAAAACAAGTCTATCTCCTTTGCAGGCTGTGTG 

GCCCAGCrCTTTCrCTTTGCCCTCCTCATTGTGACTGAGGGATTTCTCCTGGCGGCCATGGC 

TTATGACCGCTTTATTGCCATCTGCAACCCTCTGCrCTACTCTGTTCAAATGTCCACACGTC 

TGTGTACrCAGTTGGTGGCTGGTTCCTATTTTTGTGGCTGCATTAGCTCAGTTATTCAGACT 

AGCATGACATTTACTTTATCTTTTTGCGCTTCTCGGGCTGTTGACCACITrTACT^ 
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TCGCCCACTTCAGAGACTGTCnTGTTCTGATCTCTTTATCCATAGAATGATATC^^ 
TATCATGTATTATTATCTTGCCTACTATCATAGTCATTATAGTATCTTACATGTATATTGTG 
TCCACAGTTCTAAAGATACATTCTACTGAGGGACATAAGAAGGCCTTCTCCACCTGCAGCT 
CTCACCTGGGAGTTGTGAGTGTGCTGTATGGTGCTGTCTTTTTTATGTATCTCACTC 
5 AGATTTCCTGAGCTGAGTAAAGTGGCATCCTTATGTTACTCCCTAGTCACTCC^^ 
ATCCITTGATTTACTCTCTGAGGAACAAAGATGTCCAAGAGGCTCT/^^ 
GAAGAAAAATATTATTCTTTGA (SEQIDNO: 178) 



AOLFR96 sequences: 

10 MCE>mTRVTEFILLGFTNNPEMQVSLFIFFLAIYTVTLLGNFLIWV^ 
LSLLEVCFTLVMWmLVDLVSPmiSFVGCGTQMYFFFFFGSSEC^ 
LmrSVIMNRSLCLWMAIGSWMSGWVSMLQTAWMMALPFCGPNAW 
DTTMYEMQALASTLLFIMFPFCLrLVSYTRIirTILRMSSATGRQKAFSTCSSHLI^ 
TYLRPKSNQSPESKKLVSLSYTV1TPMLNPIIYGLRNNE\^GA\^^^ (SEQ 

15 ID NO: 179) 



ATGATCTGTGAAAATCACACCAGAGTCACTGAATTTATTCTTCTTGGTTTTACAAACAACC 
CCGAGATGCAAGTTTCCCTCTTTATTTTTTTCCTGGCCATT^ 

AACTTTCTTATTGTCACAGTTACCAGTGTGGATCTCGCACTTCAAACACCCATGTACT^ 
20 TCTTCAAAATCTGTCACTTCTTGAAGTATGTTTCACCTTGGTTATGGTGCCAA/^ 

TAGATCTAGTGTCCCCAAGGAAAATTATCTCTTTTGTGGGCTGTGGTACCCAGATGTACTT 
CTTCTTCTTCTTTGGCAGTTCTGAATGTTTCCTTCTCTCCATGATGGCTTATGATC 
GGCCATCTGTAACCCTCTCCATTATTCAGTCATAATGAACAGGTCCCTATGCTTGTGGATG 
GCCATAGGCTCTTGGATGTCCGGTGTTCCTGTGTCTATGCTACAGACAGCTTGGATGATGG 
25 CCCTTCCTTTCTGTGGACCAAATGCCGTGGACCA(mTITCTGTGATGGTCCCCCAGTGT^^ 
AAACTAGTCACAGTGGATACAACCATGTATGAAATGCAAGCACTTGCCTCCACACTCCTGT 
TTATCATGTTTCCCTTTTGTCTCATTTTGGTTTCCTAC^^ 

AGGATGTCCTCTGCCACTGGCCGCCAGAAGGCATTTTCTACTTGTTCCTCACACCTCATTGT 
GGTGTCCCTCTTCTACGGAACAGCCAGTCTGACCTACCTGCGGCCCAAATCAAACCAGTCC 
30 CCTGAGAGCAAGAAGCTAGTGTCATTGTCCTACACTGTCATCACACCTATGCTAAACCCCA 
TCATCTACGGCCTGAGGAACAATGAAGTGAAAGGGGCTGTCAAGAGGACAATCACTCAAA 
AAGTCTTACAGAAGTTAGATGTGTTTTGA (SEQIDNO: 180) 



AOLFR97 sequences: 

35 MTEFHLQSQMPSniLIFRRLSLGRIKPSQSPRCSTSFMVWSFSL^LEHWR^ 

LGLTTDPQLQRLLFVWLGMYTATLLGNLVMFLLIHVSATLHTPMYSLLKSLSFLDFCYSSTVV 
PQTLVNFLAKI^VISYFGCMTQMFFYAGFATSECYLLAAR^ 

ASLIVGSYSAGFLNSLIHTGCIFSLKPCGAHWTHFFCDGPPILSLSCVDTSLCEILLFIFAGFNLLS 
CTLTILISYFLILNTILmSSAQGRFKAFSTCASHLTAICLFFGTTLFMYLRPRSSYSLTQ 
40 V1YTVVIPVLNPLMYSLRNKI)VKKALIKVWG^ (SEQ ID NO: 181) 



ATGACAGAGTTTCATCTGCAAAGCCAAATGCCCTCAATAAGACTCATCTTCAGAAGGCTGT 
CCTTAGGCAGAATTAAACCCAGTCAGAGCCCCAGGTGTTCAACCTCATTTATGGTGGTGCC 
TTCTTTCTCCATCGCAGAGCACTGGAGAAGGATGAAAGGGGCAAACCTGAGCCAAGGGAT 

45 GGAGTTTGAGCTCTTGGGCCTCACCACTGACCCCCAGCTCCAGAGGCTGCTCTTCGTGGTG 
TTCCTGGGCATGTACACAGCCACTCTGCTGGGGAACCTGGTCATGTTCCTCCTGATCCATG 
TGAGTGCCACCCTGCACACACCCATGTACTCCCTCCTGAAGAGCCTCTCCTTCTTGGATTTC 
TGCTACTCCTCCACGGTTGTGCCCCAGACCCTGGTGAACTTCTTGGCCAAGAGGAAAGTGA 
TCTCTTATTTTGGCTGCATGACTCAGATGTTCTTCTATGCGGGTTTTGCCA 

50 TATCTCATCGCTGCCATGGCCTATGACCGCTATGCCGCTATTTGTAACCCCCTGCTCTACTC 
AACCATCATGTCTCCTGAGGTCTGTGCCTCGCTGATTGTGGGCTCCTACAGTGCAGGATTC 
CTCAATTCTCTTATCCACACTGGCTGTATCTTTAGTCTGAAATTCTGCGGTGCTCATGTCGT 
CACTCACTTCTTCTGTGATGGGCCACCCATCCTGTCCTTGTCTTGTGTAGACACCTCACTGT 
GTGAGATCCTGCTCTTCATTTTTGCTGGTTTCAACCTTTTGAGCTGCACCCTCACCATCTTG 

55 ATCTCCTACTTCTTAATTCTCAACACCATCCTGAAAATGAGCTCGGCCCAGGGCAGGTTTA 
AGGCATTTTCCACCTGTGCATCCCACCTCACTGCCATCTGCCTCTTCTTTGGCACAACACTT 
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TTTATGTACCTGCGCCCCAGGTCCAGCTACTCCTTGACCCAGGACCGCACAGTTGCTGTCA 
TCTACACAGTGGTGATCCCAGTGCTGAACCCCCTCATGTACTCTTTGAGAAACAAGGATGT 
GAAGAAAGCTTTAATA.'VAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQIDNO: 182) 



5 AOLFR98 sequences: 

NmGFNKTTVVTQFILVGFSSLGELQLLLFVIFLLLYLTILVANVTIMAVIRFSWTLHTPMYGFLFI 
LSFSESCYTFVIIPQLLVHLLSDTKTISFMACATQLFFFLGFACTNCLLIAVMGYDRYVAICHPLR 
YTLII>KRLGLELISI^GATGFFIALVATNLICD1^CGPNRVNHYFCDMAP\TKLAC 
LALFSLSILVIMWFLLILISYGFIVNTILKIPSAEGKKAFVTCASHLTVVFVHYGCASIIYLRPKSK 
1 0 SASDKDQLVAVTYTWTPLLNPLVYSLRNKEVKTALKRVLGMPVATKMS (SEQ m NO: 1 83) 



ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCTCCAGCC 
TGGGGGAGCTCCAGCTGCTGCTTTTTGTCATCTTTCTTCTCCTATACTTGACAATCCTGGTG 
GCCAATGTGACCATCATGGCCGTTATTCGCTTCAGCTGGACTCTCCACACTCCCATGTATG 

1 5 GCTTTCTATTCATCCTTTCATTTTCTGAGTCCTGCTACACTTTTGTCATCATCCCTCAGCTGC 
TGGTCCACCTGCTCTCAGACACCAAGACCATCTCCTTCATGGCCTGTGCCACCCAGCTGTT 
CTTTTTCCTTGGCTTTGCTTGCACCAACTGCCTCCTCATTGCTGTGATGGGATATGATCGCT 
ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGCTGGGGTTGGA 
GTTGATTTCTCTCTCAGGAGCCACAGGTTTCTTTATTGCTTTGGTGGCCACCAACCTCATTT 

20 GTGACATGCGTTTTTGTGGCCCCAACAGGGTTAACCACTATTTCTGTGACATGGCACCTGT 
TATCAAGTTAGCCTGCACTGACACCCATGTGAAAGAGCTGGCTTTATTTAGCCTCAGCATC 
CTGGTAATTATGGTGCCTTTTCTGTTAATTCTCATATCCTATGGCTTCATAGTTAACACCAT 
CCTGAAGATCCCCTCAGCTGAGGGCAAGAAGGCCTTTGTCACCTGTGCCTCACATCTCACT 
GTGGTCTTTGTCCACTATGGCTGTGCCTCTATCATCTATCTGCGGCCCAAGTCCAAGTCTGC 

25 CTCAGACAAGGATCAGTTGGTGGCAGTGACCTACACAGTGGTTACTCCCTTACTTAATCCT 
CTTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTGAAAAGAGTTCTTGGAATG 
CCTGTGGCAACCAAGATGAGCTAA (SEQ ID NO: 184) 



AOLFR99 sequences: 

30 MERWET^AalEVIFLGFSSLARLQQLLFVIFLLLYLF^LGTNAIIISTIVLDRALHIPMYFFlAIL^ 
SEICYTFIIVPmL\TDLLSQKKTISFLGCAIQMFSFLFLGCSHSFLLAVMGYDRYIAlCNPLRYSV 
LMGHGVCMGLVAAACACGFTVAQIITSLWHLPFYSSNQUIHFFCDIAPVLKLASHHNHFSQIV 
IFMLCTLVLAffLLLILVSYVHILSAILQFPSTLGRCKAFSTCVSHLIIVTVHYGCASFIYLRPQSNY 
SSSQDALISVSYTIITPLFNPMIYSLRNKEFKSALCKIVRRTISLL (SEQ E) NO: 185) 

35 

ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCTGCTCCTCTACCTGTTCACTCTGGGCACC 
AATGCAATCATCATTTCCACCATTGTCCTGGACAGGGCC(nTCATATCCCCATGTACrrCTT 
CC1TGCCATCCTCTCTTGCTCTGAGATTTGCTACACCTTCATCATTGTACCCAAGATGCTGG 

40 TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGTGCCATCCAAATGTTTTCC 
TTCCTCTTCCTTGGCTGCTCTCACTCCnTrCTGCTGGCAGTCATGGGTTATGATCGTTACAT 
AGCCATCTGTAACCCACTGCGCTACTCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
GTGGCTGCTGCCTGTGCCTGTGGCTTCACTGTTGCACAGATCATCACATCCTTGGTATTTCA 
CCTGCCmTTATTCCTCCAATCAACTACATCACTTOTCTGTGACATTGCTC^ 

45 AGCTGGCATCTCACCATAACCACTTTAGTCAGATTGTCATCTTCATGCTCTGTACATTGGTC 
CTGGCrATCCCCTTATTGTTGATCTTGGTGTCCTATGTTCACATCCTCTCTGCCATACTTCA 
GTTTCCITCCACACTGGGTAGGTGCAAAGCTTTTTCTACCTGTGTATCTCACCTCATTATTG 
TCACTGTCCACTATGGCTGTGCCTCCTTTATCTACTTAAGGCCTCAGTCCAACTACTCCTCA 
AGCCAGGATGCTCTAATATCAGTATCCTACACTATTATAACTCCATTGTTCAACCCAATGA 

50 TTTATAGCTTGAGAAATAAAGAGTTCAAATCAGCTCTTTGTAAAATTGTGAGAAGAACAAT 
TTCCCTGTTGTAA (SEQ ID NO: 186) 

AOLFRlOl sequences: 

MDTGNWSQVAEFIILGFPHLQGVQm.FLLLLLrYLMTVLGNLLIFLVVCLDSRLHTPMYHFVSI 
55 LSFSELGYTAATIPKMLANLLSEKKTISFSGCLLQIYFFHSLGATECYLLTAMAYDRYLAICRPL 
HYPTLMTPTLCAEIAIGCWLGGLAGPWEISLISRLPFCGPNRIQHVFCDFPPVLSLACTDTSINV 
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LVDFm'SCKIlATFLLILCSYVQIICT\T.RffSAAGKIlKAISTCASHFT^^ 
KSYSLDYDQALAVVYSVLTPFLNPFIYSLRNKEIKEAVRRQLKRIGILA (SEQUDNO: 187) 



ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCrTGGGCTTCCCCCATCTCC 
5 AGGGTGTCCAGATTTATCTCTTCCTOTGTTGCTTCTCATTTACCrCATGACrGTGTTGGGA 
AACCTGCTGATATTCCTGGTGGTCTGCCTGGACTCCCGGCTTCACACACCCATGTACCACT 
TTGTCAGCATTCTCTCCTTCTCAGAGCTTGGCTATACAGCTGCCACCATCCCTAAGATGCTG 
GCAAACTTGCTCAGTGAGAAAAAGACCATTTCATTCTCTGGGTGTCTCCTGCAGATCTATT 
TCirrCACTCCCITGGAGCGACTGAGTGCTATCTCCTGACAGCTATGGCCTACGATAGGTA 

1 0 TTTAGCCATCTGCCGGCCCCTCCACTACCCAACCCTCATGACCCCAACACTTTGTGCAGAG 
ATTGCCATTGGCTGTTGGTTGGGAGGCTTGGCTGGGCCAGTAGTTGAAATTTCCTTGATTT 
CACGCCTCCCATTCTGTGGCCCCAATCGCATTCAGCACGTCTTTTGTGACTTCCCTCCTGTG 
CrGAGTTTGGCTTGCACTGATACGTCTATAAATGTCCTAGTAGATTTTGTTATAAATTCCTG 
CAAGATCCTAGCCACCTTCCTGCTGATCCTCrGCTCCTATGTGCAGATCATCTGCACAGTGC 

1 5 TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTCCACGTGTGCCTCCCACTTCAC 
TGTGGTTCTCATCITCTATGGGAGCATCCTTTCCATGTATGTGCAGCTGAAGAAGAGCTAC 
TCACTGGACTATGACCAGGCCCTGGCAGTGGTCTACTCAGTGCTCACACCCTTCCTCAACC 
CCTTCATCTACAGCTTGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCTAAAGA 
GAATTGGGATATTGGCATGA (SEQIDNO: 188) 

20 

AOLFR102 sequences: 

MPVGKLWNQSEPTEFWRAFITATEFQVLLFLLFLLLYLNnLCGNTAIIWWCTHSTLRTPMYF 
FLSNLSFLELCYTTVAnkT^LMLSNILGAQK^ISLAGCGAQMFFFWLGSTDCFLLAIMAYDRYVAI 
CHPLHYT1IMTRELCTQMLGGALGLAIJPSLQLTA1JFTLPFCGHHQE1NHFLCD\^PVIJ^ 
25 • DIR\1IQAVLYVVSIL\T.TIPFLLICVSYWITCAII^IRSAEGRIUIAFST(:SFHLTVVLLQYGCCSL 
WLRPRSSTSEDEDSQIALVYTFVTPLLNPLLYSLRIsIKDVKGAIJlSAIIRKAASDAN (SEQ ID 
NO: 189) 

ATGCCTGTGGGGAAACTTGTCTTCAACCAGTCTGAGCCCACTGAGTTTGTGTTCCGTGCGT 
30 TCACCACAGCCACTGAATTCCAGGTTOTCTCrrCCTTCTCTTCCTCCTCCTCTACTTGATG 
ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 
CGATGTATTTOTCCTGTCCAACCTGTCnTTCCTGGAACTCTGCTACACCACCGTGGTAGTA 
CCCTTGATGCTTTCCAACATTTTGGGGGCCCAGAAGCCCATTTCGTTGGCTGGATGTGGGG 
CCCAAATGTTCTTCTTTGTCACCCrCGGCAGCACGGACTGTTrCCTCTTGGCGATCATGGCC 
35 TATGACCGCTATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGAGC 
TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTCTTCCCCTCCCTGCAGCTCAC 
CGCOTAATCirCACCCTGCCCTTTTGCGGCCACCACCAGGAAATCAACCACTTCCTCT^ 
ATGTGCCTCCCGTCCTGCGCCTGGCCTGCGCTGACATCCGCGTGCACCAGGCTGTCCTCTA 
TGTCGTGAGCATCCTCGTGCTGACCATCCCCTTCCTGCTCATCTGCGTCTCCTACGTGTTCA 
40 TCACCTGTGCCATCCTGAGCATCCGTTCTGCCGAGGGCCGCCGCCGGGCCTTCTCCACCTG 
CTCCTTCCACCTCACCGTGGTCCTGCTGCAGTATGGCTGCTGCAGCCTCGTGTACCTGCGTC 
CTCGGTCCAGCACCTCAGAGGATGAGGACAGCCAAATCGCGTTGGTCTACACCTTTGTCAC 
CCCCTTACTCAACCCTTTGCTTTACAGCCTTAGGAACAAGGATGTCAAAGGTGCTCTGAGG 
AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ED NO: 190) 

45 

AOLFR103 sequences: 

MAEMNLTLVTEFLLIAFTEYPEWALPLFLLLLFMYLITVLGNLEMIILILMDHQLHAPMYFLLSH 
LAFMDVCYSSITVPQMLAVLLEHGAALSYTRCAAQFFLFTFFGSIDCYLLALMAYDRYLAVCQ 
PLLYVTILTQQARLSLVAGAYVAGLISALVRTVSAFTLSFCGTSEroFIFCDLPPLLKLTCGESYT 
50 QEVLIIMFAIFVIPASMVVILVSYLFirVAMGIPAGSQAKTFSTCTSHLTAVSLFFGTLIFlyr^ 
NSDQSSEKNRWSVLYTEVIPMLNPLIYSLRNKEVKEALRKILNRAKLS (SEQ ID NO: 191) 

ATGGCAGAGATGAACCTCACCTTGGTGACCGAGTTCCTCOTATTGCATTCACTGAATATC 
CTGAATGGGCACTCCCTCTCTTCCTCTTGTTATTATTTATGTATCTCATCACCGTATTGGGG 
55 AACTTAGAGATGATTATTCTGATCCTCATGGATCACCAGCTCCACGCTCCAATGTATTTCCT 
TCTGAGTCACCTCGCTTTCATGGACGTCTGCTACTCATCTATCACTGTCCCCCAGATGCTGG 
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CAGTGCTGCTGGAGCATGGGGCAG(nTTATCrTACACACGCTGTGCTGCTCAGTTCTTTCT 

GTTCACCnrCTrrGGTTCCATCGACTGCTACCTCTTGGCCCTCATGGCCTATGACCGCTACT 

TGGCrGTGTGCCAGCCCCTGCITTATGTCACCATCCTGACACAGCAGGCCCGCTTGAGTCr 

TGTGGCTGGGGCTTACGTTGCTGGTCTCATCAGTGCCTTGGTGCGGACAGTCTCAGCCTTC 

ACTCTCTCCITCTGTGGAACCAGTGAGATTGACTTTATTTTCTGTGACCTCCCTCCTCTGTT 

AAAGTTGACCTGTGGGGAGAGCTACACTCAAGAAGTGCTGATTATTATGTTTGCCATTTTT 

GTCATCCCTGCTTCCATGGTGGTGATCTTGGTGTCCTACCTGTTTATCATCGTGGCCATCAT 

GGGGATCCCTGCTGGAAGCCAGGCCA.AGACCTTCTCCACCTGCACCTCCCACCTCACTGCT 

GTGTCACTCITCTTTGGTACCCTCATCTTCATGTAOTGAGAGGTAACTCAGATCAGTCTTC 

GGAGAAGAATCGGGTAGTGTCTGTGCTTTACACAGAGGTCATCCCCATGTTGAATCCCCTC 

ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 

AAGTTGTCCTAA (SEQ ID NO: 192) 



AOLFR105 sequences: 

MQGLmTSVSEFILVGFSAFPHLQLMLFLLFLLMYLFTLLGNLLIMATVWSERSLHMPM\TFLC 
AI^ITEILYTVAIIPRMLADLLSTQRSIAFLACASQMFFSFSFGFTHSFLLTVMGYDRYVAICHPL 
RYNVLMSLRGCTCRVGCSWAGGLVMGMVVTSAIFHLAFCGHKEIHHFFCHVPPLLKLACGDD 
VLWAKGVGLVCITALLGCFLLILLSYAFIVAAILKIPSAEGRNKAFSTCASHLTVVVVHYGFAS 
VIYLKPKGPQSPEGDTLMGITYTVLTPFLSPIIFSLRNKELKVAMKKTCFTKLFPQNC (SEQ ID 
NO: 193) 



ATGCAGGGGCTAAACCACACCTCCGTGTCTGAATTCATCCrCGTTGGCTTCrCTGCCTTCCC 

CCACCTCCAGCTGATGCTCTTCCTGCTGTTCCTGCTGATGTACCTGTTCACGCTGCTGGGCA 

ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCTCTT 

CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 

GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCTTCCTGGCCTGTGCCAGTCAGATGTTCTT 

CTCCTTCAGCTTCGGCTTCACCCACTCCTTCCTGCTCACTGTCATGGGCTACGACCGCTACG 

TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCTGCCG 

GGTGGGCTGCTCCTGGGCTGGTGGCTTGGTCATGGGGATGGTGGTGACCTCGGCCATTTTC 

CACCTCGCCTTCTGTGGACACAAGGAGATCCACCATTTCTTCTGCCACGTGCCACCTCTGTT 

GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 

CACGGCCCTGCTGGGCTGTTITCTCCTCATCCTCCTCTCCTATGCCTTCATCGTGGCCGCCA 

T(nTGAAGATCCCnTCTGCTGAAGGTCGGAACAAGGCCrrTCrCCACCTGTGCCrCrCACCT 

CACTGTGGTGGTCGTGCACTATGG(nTrGCCTCCGTCATTTACCTGAAGCCCAAAGGTCCC 

CAGTCrCCGGAAGGAGACACCTTGATGGGCATCACCTACACGGTCCTCACACCCTTCCTCA 

GCCCCATCATCTTCAGCCTCAGGAACAAGGAGCTGAAGGTCGCCATGAAGAAGACTTGCTT 

CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ID NO: 194) 



AOLFR106 sequences: 

METANYTKVTEFVa.TGLSQTPEVQLVLFVIFLSFn.FILPGNILncnSLDPHLTSPMYFLLANLA 
FLDIWYSSITAPEMLroFFVERKnSFDGCIAQLFFLHFAGASEMFLLTVMAFDLYTAICRPLHYA 
TIMNQRLCCILVALSWRGGFIHSIIQVALIVRLPFCGPNELDSYFCDITQVVRIACANTFPEELVM 
ICSSGLISWa.IALLMSYAFLLALFKKLSGSGENTNRAMSTCYSfflTrAaMFGPSIYIYAJUPFD 
SFSLDKWSVFNTLIFPLRNPIIYTLRNKEVKAAMRKLVTKYILCKEK (SEQ ID NO: 195) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCTATCCCAGACTC 

CAGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCTATTTGTTCATCCTACCAGGA 

AATATCCTTATCATTTGCACCATCAGTCTAGACCCTCATCTGACCTCTCCTATGTATTTCCT 

GTTGGCTAATCTGGCCTTCCTrGATATTTGGTACTCTTCCATTACAGCCCCrGAAATGCTCA 

TAGACTTCTTTGTGGAGAGGAAGATAATTTCTTTTGATGGATGCATTGCACAGCTCTTCTT 

CTTACACTTTGCTGGGGCTTCGGAGATGTTCTTGCTCACAGTGATGGCCTTTGACCTCTAC^ 

CTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCAACGTCTCTGCTGTATCCTG 

GTGGCTCTCTCCTGGAGGGGGGGCTTCATTCATTCTATCATACAGGTGGCTCTCATTGTTC 

GACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACACAGGTTGT 

CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 

ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATGTCCTATGCCTTCCTTCTGGCCTTGTTC/^ 



100 



w o 01/98526 



PCT/liSOl/20122 



GAAACTTTCAGGCTCAGGTGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACATT 
ACCATrGTGGTGCTAATGTrrGGGCCATCCATCTACATTTATGCTCGCCCATTrGACTCGTT 
rrCCCTAGATAAAGTGGTGTCTGTGTTCAATACrrrAATATTCCCnTTACGTAATCCCATTA 
TTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGTTGGTCACCAAATATA 
5 TnTGTGTAAAGAGAAGTGA (SEQ ID NO: 196) 



AOLFR107 sequences: 

MELWNFTLGSGFILVGILNDSGSPELLCATITILYLLALISNGLLLLAITMEARLHMPMYLLLGQ 
LSLMDLLFTSWTPKALADFLRRENTISFGGCALQMFLALTMGGAEDLLLAFMAYDRYVAICH 
1 0 PLTYMTLMSSRACWLMVATSWILASI^ALIYTVYTMHYPFCRAQEIRHLLCEff HLLKVACAD 
TSRYELMVYVMGVTFLIPSLAAILASYTQILLTVLHMPSNEGRKKALVTCSSHLTVVGMFYGA 
ATFMYVLPSSFHSTRQDNIISWYTIVTPALNPLIYSLRNKEVMRALRRVLGKYMLPAHSTL 

(SEQ ID NO: 197) 

1 5 ATGGAGCrCTGGAACTTCACCTTGGGAAGTGGCTTCATTTTGGTGGGGATTCTGAATGACA 
GTGGGTCTCCTGAACTGCTCTGTGCTACAATTACAATCCTATACTTGTTGGCCCTGATCAG 
CAATGGCCrACTGCTCCTGGCTATCACCATGGAAGCCCGGCTCCACATGCCCATGTACCTC 
CTGCTTGGGCAGCTCTCTCTCATGGACCTCCTGTTCACATCTGTTGTCACrCCCAAGGCCCT 
TGCGGACTTTCTGCGCAGAGAAAACACCATCTCCTTTGGAGGCTGTGCCCTTCAGATGTTC 

20 crGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACTGGCCTTCATGGCCTATGACAGGT 
ATGTGGCCATTTGTCATCCTCTGACATACATGACCCTCATGAGCTCAAGAGCCTGCTGGCT 
CATGGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 
ATGCACTATCCCTTCTGCAGGGCCCAGGAGATCAGGCATCTTCTCTGTGAGATCCCACACT 
TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 

25 GACCrrCCTGATTCCCTCrCTTGCTGCTATACTGGCCTCCTATACACAAATTCTACTCACTG 
TGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCCCTTGTCACCTGCTCTTCCCACCT 
GACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTCATGTATGTCTTGCCCAGTTCCTTCC 
ACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCACTCCAGCCCTGAA 
TCCACrCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCCTTGAGGAGGGTCCTGGG 

30 AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 



AOLFR108 sequences: 

MCSFFLCQTGKQAKISMGEENQTFVSKFIFLGLSQDLQTQILLFILFLnYLLTVLGNQLinLIFLD 
SRLHTPMYFFLRNLSFADLCFSTSIVPQVLVHFLVKRKTISFYGCMTQIIVFLLVGCTECALLAV 
3 5 MSYDRYVAVCKPLYYSTMTQRVCLWLSFRSWASGALVSL VDTSFTFHLPYWGQNIINHYFCE 
PPALLKLASroTYSTEMAIFSMGVVILI^VSLILGSYWNnSTVIQMQSGEGRLKAFSTCGSHLI 
VWLFYGSGIFTYMRPNSKTTKELDmiSWYTAVTPMLNPITfSLRNKDVKGALRKLVGRKC 

FSHRQ (SEQ ID NO: 199) 

40 ATGTGTTCTTTTTTCTTGTGCCAAACAGGTAAACAGGCAAAAATATCAATGGGAGAAGAAA 
ACCAAACCTTTGTGTCCAAGTTTATCTTCCTGGGTCTTTCACAGGACTTGCAGACCCAGAT 
CCTGCTATTTATCCTrrTCCTCATCATTTATCTGCTGACCGTGCTTGGAAACCAGCTCATCA 
TCATTCTCATCTTCCTGGATTCTCGCCTTCACACTCCCATGTATTTTTTTCTTAGAAATCTCr 
CCriTGCAGATCTCTGTTTCTCTACTAGCATTGTCCCTCAAGTGTTGGTTCAClTCTTGGTA 

45 AAGAGGAAAACCATTTCTTTTTATGGGTGTATGACACAGATAATTGTCTTTCTTCTGGTTG 
GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCGGTATGTGGCTGTCTGCAA 
GCCCCTGTACTACTCTACCATCATGACACAACGGGTGTGTCTCTGGCTGTCCTTCAGGTCCT 
GGGCCAGTGGGGCACTAGTGTCTTTAGTAGATACCAGCTTTACTTTCCATCTTCCCTACTG 
GGGACAGAATATAATCAATCACTACnTrTGTGAACCTCCTGCCCTCCTGAAGCTGGCTTCC 

50 ATAGACACTTACAGCACAGAAATGGCCATCTTTTCAATGGGCGTGGTAATCCTCCTGGCCC 
CTGTCTCCCTGATTCTTGGTTCTTATTGGAATATTATCTCCACTGTTATCCAGATGCAGTCT 
GGGGAAGGGAGACTCAAGGCTTTTTCCACCTGTGGCTCCCATCTTATTGTTGTTGTCCTCTT 
CTATGGGTCAGGAATATTCACCTACATGCGACCAAACTCCAAGACTACAAAAGAACTGGA 
TAAAATGATATCTGTGTTCTATACAGCGGTGACTCCAATGTTGAACCCCATAATTTATAGC 

55 TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAGTTGGGAGAAAGTGCTTCTCT 

CATAGGCAGTGA (SEQ ID NO: 200) 
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AOLFR109 sequences: 

MLRNGSIWEFILVGFQQSSTSTRALLFALFLALYSLTMAMNGLIIFITSWTDPKLN 
HLSLLDVCFITTTIPQMLmLVVTmHIVSFVCCMTQNW 
5 PLNYVPIISQKVCVRLVGTAWFFGLINGIFLEYISFR£PFRRI)miESFFCEAPm 

WAIFADAIWILSPM\TTVTSY\aiILATILSKASSSGRGKTFSTCASHLTWIFLYTSAMFS^^^ 
PHSTHGPDKDKJPFSLLYTIITPMCNPIIYSFRNKEIKEAMV^ (SEQ ID NO: 

201) 

10 ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCTTTCAGCAGAGCTCCA 
CTTCCACACGAGCATTGCTCITTGCCCTcm^CTTGGCCCTCTACAGCCTCACCATGGCCAT^ 
AATGGCCTCATCATCTTTATCACCTCCTGGACAGACCCCAAGCTCAACAGCCCCATGTACT 
TCTTCCTCGGCCATCTGTCTCTCCTGGATGTCTGCTTCATCACCACTACCATCCCACAGATG 
TTGATCCACCTCGTGGTCAGGGACCACATTGTCTCCTTTGTATGTTGCATGACCCAGATGT 

15 ACTTTGTCTTCTGTGTTGGTGTGGCCGAGTGCATCCTCTTGGCTTTCATGGCCTATGACCGT 
TATGTTGCTATCTGCTACCCACITAACTATGTCCCGATCATAAGCCAGAAGGTCTGTGTCA 
GGCriTGTGGGAACTGCCTGGTTCTTTGGGCTGATCAATGGCATCTTTCTCGAGTATATTTC 
ATTCCGAGAGCCCTTCCGCAGAGACAACCACATAGAAAGCTTCTTCTGTGAGGCCCCCATA 
GTGATTGGCCTCTCTTGTGGGGACCCTCAGTTTAGTCTGTGGGCAATCTTTGC 

20 TCGTGGTAATTCTCAGCCCCATGGTGCTCACTGTCACTTCCTATGTGCACATCCTGGCCACC 
ATCCTCAGCAAAGCCTCCTCCTCAGGTCGGGGGAAGACTTTCTCTACTTGTGCCTCTCACC 
TGACTGTGGTCATCTTTCTCTACACTTCAGCTATGTTCTCTTACATGAAC 
CATGGGCCTGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTACCCCCATGTGCA 
ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 

25 GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFRllO sequences: 

MKIANNTWTEFILLGLTQSQDIQLLWVLILIFYLIILPGNFLIIFTIRSDPGLT^ 
DASYSFIVAPRMLWFLSEKKVISYRGCITQLFFLHFLGGGEGLLLVVT^ 
30 VMNPRACYAMM]JU.WLGGFVHSnQVVLIL^ 

LMVFNSGLMTLLCFLGLLASYAVILCHVRRAASEGKNKAMSTCTTRW^ 
RALPADKMVSLFHTVIFPLMNPMIYTLRNQEX^TSMKRLLSRH^ (SEQ ID NO: 

203) 

35 ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCTCCTTGGTCT^ 

AAGATATTCAGCTCTTGGTCTTTGTGCTGATCTTAATTTTCTACCTTATCATCCTCCCTGGA 
AATTTTCTCATTATTTTCACCATAAGGTCAGACCCTGGGCTCACAGCCCCCCTCTATTTAT^ 
TCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCTTCATTGTGGCTCCCAGGATGTTGG 
TGGACTTCCTCTCTGAGAAAAAGGTAATCTCCTACAGAGGCTGCATCACTCAGCTCTTTTT 
40 CTTGCACTTCCTTGGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGCCTTTGACCGCTAC 
ATCGCCATCTGCCGGCCTCTGCACTGTTCAACTGTCATGAACCCTAGAGCCTGCTATGCAA 
TGATGTTGGCTCTGTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCTCATCCTC 
CGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACTTCTTCTGTC 

TCAAGCTGGCTTGCACCGACATGTTTGTGGTGGAGCTTCTAATGGTCTTCAACAGTGGCCT 
45 GATGACACTCCTGTGCTTTCTGGGGCTTCTGGCTTCCTATGCAGTCATCCTCTGCCATGTTC 
GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 
TTATACTTCTTATGTTTGGACCTGCTATCTTCATCTACATGTGCCCTTTCAGGGCCT^ 
GCTGACAAGATGGTTTCTCTCTTTCACACAGTGATCTTTCCATTGATGAATCCTATGATTTA 
TACCCTTCGCAACCAGGAAGTGAAAACTTCCATGAAGAGGTTATTGAGTCGACATGTAGTC 
50 TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



AOLFRlll sequences: 

MCYT^IFKEWTLIFYFSLLLFLQITPAIMANLTIVTEFILMGFST^^ 
GNVLIMITTLDHHLHTPVYFFLKNLSFLDLCLISVTAPKSIANSLHNNS 
55 ASA£LLLLTWSFDRYTAICHPLHYDV1MDRSTCVQRATVSWLYGGLIAV^^ 
SNMVHQFFCDIPQLLAISCSENLIRELiJ.ILINWLDFCCFrV'mTYVHW 
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KLTKK (SEQ ID NO: 205) 

ATGTGTTATATATATTTAATATTTAAAGAGTGGACATTGATATTTTACITCAGTC^ 

5 TTTCCTGCAGATTACTCCTGCAATAATGGCA.AATCTCACAATCGTGACTGAATITATCCTTA 
TGGGGTirrCTACCAATAAAAATATGTGCATTTTGCATTCGATTCTCTTCTTGTTGATTTAT 
TTGTGTGCCCTGATGGGGAATGTCCTCATTATCATGATCACAACTTTGGACCATCATCTCC 
ACACCCCCGTGTATTTCITCnTGAAGAATCTATCTTTCnTGGATCTCTGCCTTATTTCAGTC 
ACGGCTCCCAAATCrATCGCCAATTCTTTGATACACAACAACTCCATTTCATTCCTTGGCTG 

1 0 TGTTTCCCAGGTCTTTTTGTTGCTTTCTTCAGCATCTGC AGAGCTGCTCCTCCTCACGGTGA 
TGTCCTTTGACCGCTATACTGCTATATGTCACCCTCTGCACTATGATGTCATCATGGACAGG 
AGCACCTGTGTCCAAAGAGCCACTGTGTCTTGGCTGTATGGGGGTCTGATTGCTGTGATGC 
ACACAGCTGGCACCTTCrCCTTATCCTACTGTGGGTCCAACATGGTCCATCAGTTCrrCTGT 
GACATTCCCCAGTTATTAGCTATTTCTTGCTCAGAAAATTTAATAAGAGAAATTGCACTCA 

1 5 TCCrrATTAATGTAGTTTTGGATTTCTGCTGTTTTATTGTCATCATCATTACCTATGTCCAC 
GTCTTCTCTACAGTCAAGAAGATCCCTTCCACAGAAGGCCAGTCAAAAGCCTACTCTATTT 
GCCTTCCACACITGCTGGTTGTGTTATTTCTTTCCACTGGATTCATTGCTTATCTGAAGCCA 
GCTTCAGAGTCTCCTTCTATTTTGGATGCrGTAATTTCTGTGTrCTACACTATGCTGCCCCC 
AACCTTTAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCTCTGGGGATG 

20 TTGATAAAGGGAAAGCTCACCAAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 

MKFWHGFSSHLNPMFSSFLLYLSLPWINTTIQAWLNLCSLALPVWAMSGAGFLSCCYWHTCSP 
SWTCSSSQSSDWMQLCTHLCTTLSVFFPSWSCGIQLPLSLRCCLIFSVRRKPFLLQDASFRPTSS 
25 TPWGACECi'LLTAMAYDRYLAICIU'LHWnMTTTLCAKMAAACWTCGFLCPISEVILASQLPF 
CAYNEIQfflFCDFPPLLSLACKDTSANILVDFAINAFriLITFFFIMISYARIIGAVLKIKTASGRKK: 
AFSTCASHLAWLIFFGSIIFMYVRLKKSYSLTLDRTI^IVYSVLTPMVNPinrSLRNKEIIKAIKR 

TIFQKGDKASLAHL (SEQ ID NO: 207) 

30 ATGTGTCAACAAATCTTACGGGATTGCATTCTTCTCATACATCATTTGTGCATTAACAGGA 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCTC 
CrrCCTCCTTGTGGGTATCCCAGGACTGCAATCTTCACATCTTTGGCTGGCTATCTCACTGA 
GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGTTA 

35 TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CTlTAGTGCrrGTTTCACTCAGATGTTTTTTGTCCACTTAGCCACAGCTGTGGAGACGGGG 
CTGCrGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGA 
GAA1TCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGGTT 

40 GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCrTATGGTGGGCTCTGATGTGGCCTTCATTGCT 
GCCTCCTATATCITAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACTGCrCAGTTGAA 
AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 

45 TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 

CTGGGTTCATGA (SEQ ID NO: 208) 
AOLFR114 sequences: 

50 MERINHTSSVSEFILLGLSSRPEDQKTLFVLFLIVYLVTITGNLLnLAIRFNPHLQTPMYFFLSFLS 
LTDICFTTSVWmLMNFLSEKKTISYAGCLTQMYFLYALGNSDSCLLAVMAFDRYVAVCDPF 
HYVTTMSHHHCVLLVAFSCSFPHLHSLLHTLLLNRLTFCDSNVIHHFLa)LSPVLKLSCSSIFVN 
EIVQMTEAPIVLVTRFLCIAFSYIRILTTVLKJPSTSGKRKAFSTCGFYLTVVTLFYGSIFCVYLQP 
PSTYAVKDHVATIVYTVLSSMLNPFIYSLRNKDLKQGLRKLMSKRS (SEQ ID NO: 209) 

55 
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ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTITATCCrCCTG^^^^^^ 
GGCCTGAGGACCAAAAGACACr(nTTGTrCTCTTCCTCATCGTGTACCTGGTC/^CATA^^ 
AGGGAACCTGCTCATCATCCTGGCCATrCGCTTCAACCCCCATCTTCA^ACC^^^ 
TCTrcrrGAGTTITCTGTCTCTCACTGATATTTGCTTTACAACAAGCGTTGTCCCCAAGATG 
5 CTGATGAACrrCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCTGACACAGATGT 
ArrTTCTCTATGCCTTGGGCAACAGTGACAGCTGCCTTCTGGCAGTCATGGCCTTTGACCG 
CTATGTGGCCGTCTGTGACCCTTTCCACTATGTCACCACCATGAGCCACCACCACTGTGTCC 
TGCTGGTGGCCTTCrCCTGCTCATTTCCTCACCTCCACTCACTCCTGCACACACTTCTGCTG 
AATCGTCTCACCrrCTGTGACTCCAATGTTATCCACCACTTTCTCTGTGACCTCAGCCCTGT 

10 GCTGAAATTGTCCTGCTCITCCATATTTGTCAATGAAATTGTGCAGATGACAGAAGCACCT 
ATrGTTTTGGTGACTCGTmCTCTGCATTGCTTTCTCTTATATACGAATCCTCACTACAGT 
TCTCAAGATTCCCTCTACTTCTGGGAAACGCAAAGCCnTCTCCACCTGTGGTTTTTACCTCA 
CCGTGGTGACGCTCrmATGGAAGCATCTTCTGTGTCTATTTACAGCCCCCATCCACCTAC 
GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGTTTTGTCATCCATGCTCAATCOT 

1 5 TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCTGAGGAAGCTTATGAGCAAGA 

GATCCTAG (SEQ ID NO: 210) 



20 



25 



50 



AOLFR115 sequences: 

MEGFYLWlSHELQGMGKPGRVNQTTVSDFLLLGLSEWPEEQPLLFGIFLGMYLVTMVGNLLn 
LAISSDPHLHTPMYFFLANLSLTDACFTSASIPKMLANIHTQSQnSYSGCLAQLYFLLMFGGLD 
NCLLAVMAYDRYVAICQPLHYSTSMSPQLCALMLGVCWVLTNCPALMHTLLLTRVAFCAQK 

AiraA'CDPSALLKIACSDTHVNELMUTMGLLFLTVPLLLIWSYVRrFWAWV^ 
FSTCGSHLTWLLFYGSLMGVYLLPPSTYSTERESRAAVLYMVIIPTLNPFIYSLRNRDMBCEALG 

KLFVSGKTFFL (SEQ ID NO: 21 1) 



ATGGAAGGTTTITATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 

GTGAACCAAACCACTGTTTCAGACTTCCTCCTTCTAGGACTCTCTGAGTGGCCA^^^ 
AGCCTCnTCTGrrrGGCATCTTCCTTGGCATGTACCTGGTCACCATGGTGGGGAACCTGCTC 
ATrATCCTGGCCATCAGCTCTGACCCACACCTCCATACTCCCATGTACTTCTTTCTGGCCAA 
30 CCTGTCATTAACTGATGCCTGTTTCACTTCTGCCTCCATCCCCAAAATGCTGGCCAACATTC 

aScccagaotcagatcatctcgtattctgggtgtcttgcacagctatattt^ 

TrrGGTGGCCTTGACAACTGCCTGCTGGCTGTGATGGCATATGACCGCTATGTGGCCATCT 

GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACT^^^ 
GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCTGACCCGCGTG^ 
35 TTCTGTGCCCAGAAAGCCATCCCTCATTTCTATTGTGATCCTAGTGCTCTCCTGAAGCTTGC 

SSScSacccatgtaaacgagctgatgatcatcaccatgggcttgct^^ 

GTTCCCCrCCTGCTGATCGTCrrCTCCTATGTCCGCATTTTCTGGGCrGTGTTTGTCATCTC 

atctcctggagggagatggaaggccttctctacctgtggttctcatctcacggtggttctg 

CTCnTCTATGGGTCTCITATGGGTGTGTATTTACTTCCTCCATCAACTTACrCTACAGAGAG 
40 GGAAAGTAGGGCrGCTGTrCTCTATATGGTGATTATTCCCACGCTAAACCCATTCArrTA^^ 
AGCTTGAGGAACAGAGACATGAAGGAGGCrrTGGGTAAACrmTGTCAGTGGAAAAACA 

TTCTTTTTATGA (SEQ ID NO: 212) 
AOLFR116 sequences: 

45 MDEANHSWSEFWLGLSDSmQLLLFLFFS\TTVSSLMGNLLIVLTVTSDPRLQSPMYFLLAN 
LSIINLVFCSSTAPKMIYDLFRKHKTISFGGCWQIFFIHAVGGTEMVLLIAMAFDRYVAICKPLH 
YLTIMNPQRCILFLVISWUGIIHSVIQLAFWDLLFCGPNELDSFFCDLPRFIKLACIETYTLGFMV 
TANSGFISLASFLILIISYffn.VTVQKKSSGGIFKAFSMLSAHVIVVVLVFGPLIFFYIFPFPTSHLD 
KFIJUFDAVITPVLNPVIYTFRNKEMMVAMRRRCSQFVNYSKIF (SEQ ID NO: 213) 

ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACTCrCTGACT^^ 
GGAAGATCCAGCTCCTCCTCTTCCTCTTTrrCTCAGTGTTCTATGTATCAAGCCTGATCG^ 
AATCTCCTCATTGTGCTAACTGTGACCTCTGACCCTCGTTTACAGTCCCCCATGTACTTCCT 
GCTGGCCAACCTTTCCATCATCAATTTGGTATTTTGTTCCTCCACAGCTCCCAAGATGA^ 
55 ATGACCrmCAGGAAGCACAAGACCATCTCTTTTGGGGGCTGTGTAGTTCAGATCTTOT 
TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTTTTGACCGATAT 
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GTGGCCMATGTAAGCCTCTCCACTACCTGACCATCATGAACCCACAAAGGTGCATTTTGT 
TTTTAGTCATTTCCTGGATTATAGGTATTATl'CACTCAGTGATTCAGTTGGCTTTTGTTGTA 
GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTTTCnTTTGTGATCTTCCTCGATTTAT 
CAAACTGGCTTGCATAGAGACCTACACATTGGGATTCATGGTTACTGCCAATAGTGGATTT 
5 ATTTCTCTGGCTTCTTTTTTAATTCTCATAATCTCITACATCTTTATm 

AAAAAATCTTCAGGTGGTATATTCAAGGCTTTCTCTATGCTGTCAGCTCATGTCATTGTGG 
TGGTTTTGGTCTTTGGGCCATTAATCTTTTTCTATATTTTTCCAm 

ATAAATrCCrrGCCAT(mTGATGCAGTTATCACTCCCGTTTTGAATCCAGTCATCTATACT 
TTTAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 
1 0 AGTAAAATCTTTTAA (SEQ ID NO: 2 14) 



AOLFR117 sequences: 

MNNTIVFVIKIQIEKSDLKYRAISLQEISKISLLFWVLLLVISRLLLAMTLGNSTEVTEFYLLGFGA 

QHEFWCILFIVFLLIYVTSIMGNSGIILLINTDSRFQTLTYFFLQHLAFVDICYTSAITPKMLQSFT 

EEKNLILFQGCVIQFLVYATFATSDCYLLAMMAVDPYVAICKPLHYTVIMSRTVCIRLVAGSYI 

MGSINASVQTGFrCSLSFCXSNSINHFFCDWPILAI^CShTvT^INIMLLVWVGShT-IFTGLVWS 

YIYIMATILKMSSSAGRKKSFSTCASHLTAVTIFYGTLSYMYLQSHSNNSQENMKVAFIFYGTVI 

PMLNPLIYSLRNKEVKEALKVIGKKLF (SEQ ID NO: 215) 



ATGAATAACACTATTGTATTTGTCATAAAAATACAAATAGAAAAAAGTGACTTGAAATATA 

GAGCCArrTCATTGCAAGAAATCTCAAAGATTTCCCTTCTTTTCTGGGTCCTTCTCrTGGTC 

ATTTCTAGACTTTTACTAGCCATGACACTAGGAAACAGCACTGAAGTCACTGAATTCTATC 

rrCTGGGATTTGGTGCCCAGCATGAGTTTTGGTGTATCCTCTTCATTGTATTCCTTCTCATC 

TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTCATCAACACAGATTCCAGAT 

TTCAAACACrCACGTAOTITITCTACAACATTTGGCITrTGTO 

GCTATCACTCCCAAGATGCTCCAAAGCTTCACAGAAGAAAAGAATTTGATATTATTTCAGG 

GCTGTGTGATACAATTCTTAGTTTATGCAACATTTGCAACCAGTGACTGTTATCTCCTGGCT 

ATGATGGCAGTGGATCCTTATGTTGCCATCTGTAAGCCCCTTCACTATACTGTAATCATGT 

CCCGAACAGTCTGCATCCGTTTGGTAGCTGGTTCATACATCATGGGCTCAATAAATGCCTC 

TGTACAAACAGGTTTTACATGTTCACTGTCCTTCTGCAAGTCCAATAGCATCAATCACrrTT 

TCTGTGATGTTCCCCCTATT(nTGCTCTTTCATGCTCCAATGTTGACATCA ACAT CATGCTA 

CTTGTTGT(mTGTGGGATCTAACITGATATTCACrGGGTTGGTCGTCATCTTTrCC^^ 

CTACATCATGGCCACCATCCTGAAAATGTCTTCTAGTGCAGGAAGGAAAAAATCCITCTCA 

ACATGTGCrTCCCACCTGACCGCAGTCACCATTTTCTATGGGACACTCTCTTACATGTATTT 

GCAGTCTCATTCTAATAATTCCCAGGAAAATATGAAAGTGGCCTTTATATTTTATGGCACA 

GTTATTCCCATGTTAAATCCTTTAATCTATAGCITGAGAAATAAGGAAGTAAAAGAAGC^ 

TAAAAGTGATAGGGAAAAAGTTATTTTAA (SEQ ID NO: 216) 



AOLFR118 sequences: 

MNHMSASLOSNSSKFQVSEFILLGFPGfflSWQHWI^LPLALLYI^ALAANTLILinWQNPSLQQ 
PMYFLGILCMVDMGLATTnPKILAIFWFDAKVISLPECFAQIYAfflFFVGMESGILLCMAFDRY 
VAICHPUlYPSrVTSSLILKATLFMVlJlNGLFVTPVPVLAAQRDYCSKNEIEHCLCSNLGVTSLA 
CDDRRPNSICQLVLAWLGMGSDLSUILSYILILYSVLRLNSAEAAAKALSTCSSHLTLILFFYTIV 
WISVTHLTENIKATLIPVLLNVLHNIIPPSLNPTVYALQTKELRAAFQKVLFALTKEIRS (SEQ ID 

NO: 217) 



ATGAATCATATGTCTGCATCTCTCAAAATCTCCAATAGCTCCAAATTCCAGGTCTCTGAGTT 

CATCCTGCTGGGATTCCCGGGCATTCACAGCTGGCAACACTGGCTATCTCTGCCCCTGGCA 

CTACTGTATCTCTCAGCACTTGCTGCAAACACCCTCATCCTCATCATCATCTGGCAGAACCC 

TTCTTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTATGGTAGACATGGGTCTGG 

CCACTACTATCATCCCTAAGATCCTGGCCATCTTCTGGTTTGATGCCAAGGTTATTAGCCTC 

CCTGAGTGCTTTGCTCAGATTTATGCCATTCACTTCmTGTGGGCATGGAGTCTGGTATCCT 

ACTCTGCATGGCITTTGATAGATATGTGGCrATTTGTCACCCTCTTCGCTATCCATCAATTG 

TCACCAGTTCCTTAATCTTAAAAGCTACCCTGTTCATGGTGCTGAGAAATGGCTTATTTGTC 

ACTCCAGTGCCTGTGCTTGCAGCACAGCGTGATTATTGCTCCAAGAATGAAATTGAACACT 

GCCTGTGCTCTAACCTTGGGGTCACAAGCCTGGCTTGTGATGACAGGAGGCCAAACAGCAT 



105 



wo 01/98526 



PCT/USOl/20122 



TTGCCAGTTGGTTCTGGCATGGCTTGGAATGGGGAGTGATCTAAGTCTTATTATACTGTCA 

TATATTITGATTCTGTACTCTGTACTTAGACTGAACTCAGCTGAAGCTGCAGCCAAGGCCC 

TGAGCACTTGTAGTTCACATCTCACCCTCATCCTTTTCirrTACACTATTGTTGT^ 

TCAGTGACTCATCTGACAGAGATGAAGGCTACTTTGATTCCAGTTCTACTTAATGTGTTGC 

ACAACATCATCCCCCCTTCCCTCAACCCTACAGTTTATGCACTTCAGACCAAAGAACTTAG 

GGCAGCCTTCCAAAAGGTGCTGTTTGCCCTTACAAAAGAAATAAGATCTTAG (SEQ ID NO: 

218) 



A0LFR119 sequences: 

MPLFNSLCWFPTfflVTPPSFILNGIPGLERVHWISLPLCmYIffLVGM.GLVYLIYYEESLHOT 
MYFFFGHALSLIDLLTCTTTLPNALCIFWFSLKEINFNACLAQMFFVHGFTGVESGVLMLMALD 
RYIAICYPLRYATTLTNPIIAKAELATFLRGVLLMPFPFLVKRLPFCQSMISHTYCDHMSVVK^ 
SCASIKVNVIYGLMVALLIGVFDICCISI^YTLILKAAISLSSSDARQKAFSTCTAHISA1IITY\TA 
FFTFFAHRFGGHTIPPSLHIIVANLYLLLPPTLNPIVYGVKTKQIRKSVIKFFQGDKGAG (SEQ ID 
NO: 219) 

ATGCCTCTATTTAATTCATTATGCTGGTTTCCAACAATTCATGTGACTCCTCCATCTTTTAT 

TCTTAATGGAATACCTGGTCTGGAAAGAGTACATGTATGGATCTCCCTCCCACTCTGCACA 

ATGTACATCATCTTCCTTGTGGGGAATCTTGGTCTTGTGTACCTCATTTATTATGAGGAGTC 

CTTACATCATCCGATGTATTTTTTTTTTGGCCATGCTCTCTCCCTCATTGACCTCOT 

CACCACCACTCTACCCAATGCACTCTGCATCTTCTGGTTCAGTCTCAAAGAAATTAACTTCA 

ATGCTTGCTTGGCCCAGATGTTCTTTGTTCATGGGTTCACAGGTGTGGAGTCTGGGGTGCT 

CATGCTCATGGCTCTAGACCGCTATATAGCCATTTGCTACCCTTTGCGTTATGCTACCACAC 

TCACCAACCCTATCATTGCCAAGGCTGAGCTTGCCACCTTCCTGAGGGGTGTATTGCTGAT 

GATTCCTTTCCCATTCTTGGTTAAGCGTTTGCCTTTCTGCCAAAGCAATATTATCTCCCATA 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 

CTATGGTCTAATGGTTGCTCTCCTGATTGGAGTGTTTGACATITGTTGTATATCTTTGTCTT 

ACACTTTGATCCTCAAGGCAGCGATCAGCCTCTCTTCATCAGATGCTCGGCAGAAGGCTTT 

CAGCACCTGCACTGCCCATATATCTGCCATCATCATCACCTATGTTCCAGCATTCTTCACTT 

TCTITGCCCACCGTTTTGGGGGACACACAATTCCCCCITCTCrrCACATCATTGTGGCTAAT 

CTTTATCTTCTTCTTCCCCCAACTCTAAACCCTATTGTTTATGGAGTAAAGACAAAACAGAT 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ED NO: 220) 



AOLFR120 sequences: 

MQPYTKNWTQVTEFVMMGFAGmEAHLLFFILFLTMYLFrLVENLAin.WGLDHRLRRPMYF 

FLTHLSCLEIWYTSXO'VPKMLAGFIGVDGGKNISYAGCLSQLFIFTFLGATECFLLAAMAYDRY 

VMCMPLHYGAFVSWGTCmLAAACWLVGFLTPILPrYLLSQLTFCGPNVIDHFSCDASPLLALS 

CSDVTWK£TVDFLVSLAVLLASSNm\VSYGNnrWTLLHmSAAERWKAFSTCAAHLTVVSLF 

YGTLFFMYVQTKVTSSINFNKWSWYSWTPMLNPLrk'SLRNK£\aCGALGRWSLNFWKGQ 

(SEQ ID NO: 221) 

ATGCAACCATATACCAAAAACTGGACCCAGGTAACTGAATTTGTCATGATGGGCTTTGCTG 

GCATCCATGAAGCACACCTCCTCTTCTTCATACTCTTCCTCACCATGTACCTGTTCACCTTG 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGGACCACCGACTACGGAGACCCATGT 

ATTTCTTCCTGACACACITGTCCTGCCTTGAAATCTGGTACACTTCTGTTACAGTGCCCAAG 

ATGCTGGCTGGTTTTATTGGGGTGGATGGTGGCAAGAATATCTCTTATGCTGGTTGCCTAT 

CCCAGCTCTTCATCTTCACCTTTCTTGGGGCAACTGAGTGTTTCCTACTGGCTGCCATGGCC 

TATGATCGTTATGTGGCCATTTGTATGCCrCTCCACTATGGGGCTTTTGTGTCCTGGGGCAC 

CTGCATCCGTCTGGCAGCTGCCTGTTGGCTGGTAGGTTTCCTCACACCCATCTTGCCAATCT 

ACCTCTTGTCTCAGCTAACATTTTGTGGCCCAAATGTCATTGACCATTTCTCCTGTGATGCC 

TCACCCTTGCTAGCCTTGTCGTGCTCAGATGTCACTTGGAAGGAGACTGTGGATTTCCTGG 

TGTCTCTGGCTGTGCTACTGGCCTCCTCTATGGTCATTGCTGTGTCCTATGGCAACATCGTC 

TGGACACTGCTGCACATCCGCTCAGCTGCTGAGCGCTGGAAGGCCTTCTCTACCTGTGCAG 

CTCACCTGACTGTGGTGAGCCTCTTCTATGGCACTCTTTTCTTTATGTATGTCCAGACCAAG 

GTGACCTCCTCCATCAACITCAACAAGGTGGTATCTGTCTTCTACTCTGTTGTCACGCCCAT 
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GCTCAATCCTCTCATCTACAGTCTTAGGAACAAGGAAGTGAAGGGAGCTCTGGGTCGAGTC 
TTTTCTCTCAACnTTGGAAGGGACAGTGA (SEQ ID NO: 222) 



AOLFR121 sequences: 

5 MKjRKNTTEVSEFIFLGFSSFGKHQITLF\^LTVYILTLVANmVTIICroHHLHTPN^ 

SSETVYTLVIwmLI^LIFHNQPISLAGCATQMFFFVILATKNCFLLTAMGYDRyVAICRPLRY 
TVlMSKGLCAQLVCGSFGIGLTMA\a.HVTAMFNLPFCGTVVDHFFCDrYPVMKLSCroTTI^ 
NYGVSSFVIFVPIGLIFISYVLVISSILQIASAEGRKKTFATCVSHLTVVIVHCGCASIAYLKPKSES 
SIEKDLVLSVTYTIITPLLNPWYSLRNKEVKDALCRVVGRNIS (SEQ ID NO: 223) 



ATGAAGAGAAAGAACITCACAGAAGTGTCAGAATTCATTTTOTGGGATTTTCTAGcm^ 

GAAAGCATCAGATAACCCTCTTTGTGGTTTTCCTAACTGTCTACATTTTAACTCTGGTTGCT 

AACATCATCATTGTGACTATCATCTGCATTGACCATCATCTCCACACTCCCATGTATTTCTT 

CCTAAGCATGCTGGCTAGTTCAGAGACGGTGTACACACTGGTCATTGTGCCACGAATGCTT 

TTGAGCCTCATTTTTCATAACCAACCTATCTCCTTGGCAGGCTGTGCTACACAAATGTTCTT 

TTTTGTTATCTTGGCCACTAATAATTGOTCCTGCTTACTGCAATGGGGTATGACCGCTATG 

TGGCCATCTGCAGACCCCTGAGATACACTGTCATCATGAGCAAGGGACTATGTGCCCAGCT 

GGTGTGTGGGTCCTTTGGCATTGGTCTGACTATGGCAGTTCTCCATGTGACAGCCATGTTC 

AATTTGCCGTTCTGTGGCACAGTGGTAGACCACTTCTTTTGTGACATTTACCCAGTCATGA 

AACTTTCTTGCATTGATACCACTATCAATGAGATAATAAATTATGGTGTAAGTTCATTTGT 

GATTTTTGTGCCCATAGGCCTGATATTTATCTCCTATGTCCTTGTCATCTCTTCCATCCTTC 

AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCTTTGCCACCTGTGTCTCCCACCrCACTGT 

GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCTACCTCAAGCCGAAGTCAGAAAGTTCA 

ATAGAAAAAGACCTTGTTCTCrCAGTGACGTACACCATCATCACTCCCTTGCTGAACCCTG 

TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 

ATATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 

MEWENQTILVEFFUCGHSVHPRLEIXFFVUFIMYVVILLGNGTLILISILDPHLHTPMYFFLGNL 
SFLDICYTTTSD'STLVSFLSERKTISFSGCAVQMFLGLAMGTTECVLLGMMAFDRYVAICNPLR 
YPIMSKNAYWMAVGSWFAGP/NSAVQTTFWQLPFCRKInTVTNHFSCEILAVMKLACADISGN 
EFmLVATinTLMPLLUVISYSLIISSILKfflSSEGRSKAFSTCSAHLTVVIIFYGTILFM^^^ 
KETLNSDDLDATDKIISMFYGVMTPMMNPLIYSLRNKDVKEAVKHLPNRRFFSK (SEQ id NO: 

225) 

ATGGAATGGGAAAACCAAACCATTCTGGTGGAATTTTTTCTGAAGGGACATTCTGTTCACC 

CAAGGCTTGAGTTACTCTTTTTTGTGCTAATCTTCATAATGTATGTGGTCATCCTTCTGGGG 

AATGGTACTCTCATTTTAATCAGCATCTTGGACCCTCACCTTCACACCCCTATGTACTTCTT 

TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACACTAG 

TGAGCTTCCTITCAGAAAGAAAGACCATTTCCTTTTCTGGCTGTGCAGTGCAGATGTTCCTT 

GGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCTTTGACCGCTATG 

TGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGCAAGAATGCCTATGTACCCAT 

GGCTGTTGGGTCCTGGTTTGCAGGGATTGTCAACTCTGCAGTACAAACTACATTTGTAGTA 

CAATTGCCTTTCTGCAGGAAGAATGTCATCAATCATTTCTCATGTGAAATTCTAGCTGTCAT 

GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCTCATGCTTGTGGCCACAATATTG 

TTCACATTGATGCCACTGCTCTTGATAGTrATCTOTACTCATTAATCATTTCCAGCATCCT 

caagattcactcctctgaggggagaagcaaagctttctctacctgctcagcccatctgact 
gtggtcataatattctatgggaccatcctcttcatgtatatgaagcccaagtctaaagaga 
cacttaattcagatgacttggatgctaccgacaaaattatatccatgttctatggggtgat 
gactcccatgatgaatccmaatctacagtcttagaaacaaggatgtgaaagaggcagt 

AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ED NO: 226) 



AOLFR123 sequences: 

MYRFTDFDVSNISIYLNHVLFYTTQQAGDLEHMETRNYSAMTEFFLVGLSQYPELQLFLFLLCL 

imymiillgnsllnitildsrlhtpmyfflgnlsfldicytsssippmliifmserksisfigcalqm 
wslglgstecvlij^vmaydhyvaicnplrysiimngvlyvqmaawswiigcltsllqtvlt 
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NIMLPFCGN>rVIDfflTCEILALLKLVCSDITIN\XMTVTMVSLVILLLLIFISYWILSSILR^^ 
GRKKAFSTCSAHSIWILFYGSALFMYMOKSKKTOTSDEnGLSYGWSPMLm 
KEAVKKVLSRHLHLLKM (SEQ ID NO: 227) 

5 ATGTACAGATTTACAGATTTTGATGTATCAAACATTTCAATTTACCTGAATCATGTCCrnT 
CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 
GACTGAATTCTTTCTGGTGGGGCTTTCCCAATATCCAGAGCTCCAGCTTTTTCTG 
TCTGCCTCATCATGTACATGATAATCCTCCTGGGAAATAGCCTCCTCATTATCATCACCATC 
TTGGATTCTCGCCTCCATACTCCCATGTATTT(nTrCTTGGAAACCTCTCATTCTTGGACAT 

1 0 CTGTTACACATCCTCATCCATTCCTCCAATGCITATTATATTTATGTCTGAGAGAAAATCCA 
TCTCCTTCATTGGCTGTGCTCTGCAGATGGTTGTGTCCCTTGGCTTGGGCTCCACTGAGTGT 
GTCCTCCTGGCTGTGATGGCCTATGACCACTATGTGGCCATCTGCAACCCACTGAGGTACT 
CCATCATCATGAACGGAGTGCTGTATGTGCAAATGGCTGCATGGTCCTGGATCATAGGCTG 
TCTGACCTCCCTATTGCAAACAGTTCTGACAATGATGTTGCCTTTCTGTGGGAATAATGTC 

1 5 ATTGATCATATTACCrGTGAAATTTTGGCCCTTCTAAAACTTGTTTGTTCAGATATCACCAT 
CAATGTGCTTATCATGACAGTGACAAATATTGTTTCACTGGTGATTCTTCTACTGTTAATTT 
TCATCrCCTATGTGTTTATTCTCTCTTCCATCCTGAGAATTAATTGTGCTGAGGGAAGAAAG 
AAAGCCTTCTCTACCTGTTCAGCGCACTCGATTGTGGTCATCTTATTCTACGGTTCAGCCCT 
TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAGATTATTGGGCTG 

20 TCTTATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCTGAGCAGACATCTGCATTTATTGAAAATGTGA(SEQ 

ID NO: 228) 
AOLFR124 sequences: 

25 MNHSVVTEFIILGLTKKPELQGIIFLFFLIVYLVAFLGNMLinAKIYNNTLHTPMYWLLTL^ 

DIICTTSIIPKMLGTMLTSENTISYAGCMSQLFLFTWSLGAEMVLFTTMAYDRYVAICTPLHYST 
VMNHHMCVALLSMVMAIAVTNSWVHTALIMRLTFCGPNTroHFFCEIPPLLALSCSPN^ 
MVYVADITLAIGDFILTCISYGFnVAILmTVEGKJRKAFSTCSSHLTWTLYYSP\aYTYIRPASS 
YTFERDKWAALYTLVTPTLNPMVYSFQNREMQAGIRKVFAFLKH (SEQ ID NO: 229) 

30 

ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAGCCTGAACTCC 
AGGGAATTATCTTCCTCTTrTTTCTCATTGTCTATCTTGTGGCTTTTCTCGGC^ 
ATCATCATTGCCAAAATCTATAACAACACOTGCATACGCCCATGTATGTTTTCCTTCTGAC 
ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 

35 GCTAACATCAGAAAATACCATTTCATATGCAGGCTGCATGTCCCAGCTCTTCTTGTTCACA 
TGGTCTCTGGGAGCTGAGATGGTTCTCTTCACCACCATGGCCTATGACCGCTATGTGGCCA 
TTTGTTTCCCTCTTCATTACAGTACTGTTATGAACCACCATATGTGTGTAGCCTTGCTCAGC 
ATGGTCATGGCTATTGCAGTCACCAATTCCTGGGTGCACACAGCTCTTATCATGAGGTTGA 
CTTTCTGTGGGCCAAACACCATTGACCACTTCTTCTGTGAGATACCCCCATTGCTGGCTTTG 

40 TCCTGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 
TAGGGGACTTTATTCTTACCTGCATCrCCTATGGTTTTATCATTGTTGCTATTCTCCGTATC 
CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 
ACCCTTTACTATTCTCCTGTAATCrACACCTATATCCGCCCTGCTTCCAGCTATACATTTGA 
AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACCCGATGGTG 

45 TACAGCTTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCTGAAA 
CACTAG (SEQ ID NO: 230) 

AOLFR125 sequences: 

MTNQTQMMEFLLVRFTENWLLRLHALLFSLIYLTAVLMNLVIILLMILDHRLHMAMYFFLRH 
50 LSFLDLCLISATVPKSDLNSVASTDSISFLGCVLQLFLWLLAGSEIGILTAMSYDRYAAICCPLHC 
EAVMSRGLCVQLMALSWLNRGALGLLYTAGTFSLNFYGSDELHQFFCDVPALLKLTCSKEHAI 
ISVSVAIGVCYAFSCLVCIWSYVYIFSAVLRISQRQRQSKAFSNCVPHLIWTVFLVTGAVAYL 
KPGSDAPSILDLLVSWYSVAPPTLNPVWCLKNKI)IKSALSK\T.WNVRSSGVMKDD (SEQ ID 
NO: 231) 

55 
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ATGACCAATCAGACACAGATGATGGAATTCTTGCTTGTGAGATTTACTGAGAATTGGGTGC 
TCCTGAGGCTGCATGCTTTGCTCITCTCACTGATCTACCrCACGGCTGTGCTGATGAATT^ 
GTCATCATTCTCCTCATGATTCTGGACCATCGTCrCCACATGGCAATGTACTTTTTCCTCCG 
ACATTTGTCCTTCITAGACCTGTGTCTCATTTCTGCCACAGTCCCCAAATCCATCCTCAACT 
5 CTGTCGCCTCCACTGACTCCATCTCCTTCCTGGGGTGTGTGTTGCAGCTCITCnTGGTGGTA 
CTGCTGGCTGGATCAGAGATTGGCATCCTTACTGCCATGTCCTATGACCGCTATGCTGCCA 
TCTGCTGCCCCCTACACTGTGAGGCTGTCATGAGCAGAGGGCTCTGTGTCCAGTTGATGGC 
TCTGTCCTGGCTCAACAGAGGGGCCITGGGACTCITGTACACAGCTGGAACATTCTCTCTG 
AATTTTTATGGCTCTGATGAGCTACATCAGTTOTCTGCGATGTCCCTGCCCTACTA^ 

1 0 CACTTGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 
TTITCATGTTTAGTTTGCATTGTAGTTTCCTATGTGTACATTTTCTCTGCTGTGT^ 
ATCACAGAGACAGAGACAATCCAAAGCCTTTTCCAACTGTGTGCCTCACCTCATTGTTGTC 
ACTGTGTTTCTTGTAACAGGTGCTGTTGCTTATTTAAAGCCAGGGTCTGATGCACCTTCTAT 
TCTAGACTTGCTGGTGTCTGTGTTCTATTCTGTCGCACCTCCAACCTTGAACCCTGTTATCT 

1 5 ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ID NO: 232) 



AOLFR126 sequences: 

MFLYLCFIFQRTCSEEMEEENATLLTEFVLTGFLHQPDCKIPLFLAFLVIYLITIMGNLGLIVLIW 
20 KDPHLHIPMYLFLGSIJVFVDASLSSTVTPKMLINFIAKSmiSLSECMVQFFSLVTTVTra 
ATMAYDRYVAICKALLYPVI^rI^^LCIQLLVLSFIGGLLHALIHEAFSFRLTFCNSM 
PLLKJSCTDSSINFLMVFIFAGSVQVFTIGTILISYTIILFTILEKKSIKGIRKAVSTCGAHLLSVSLY 
YGPLTFKYLGSASPQADDQDNIMESLFYTVIVPLLNPMIYSLRNKQVIASFTKMFKSNV (SEQ ID 
NO: 233) 

25 

ATGTTCCnTTACCTTTGCTTCATTTTTCAGAGGACATGCAGTGAGGAGATGGAAGAGGAAA 
ATGCAACATTGCTGACAGAGTTTGTTCTCACAGGATTTTTACATCAACCTGACTGTAAAAT 
ACCGCTCTTCCTGGCATTCTTGGTAATATATCTCATCACCATCATGGGGAATCTTGGTCTAA 
TTGTTCTCATCTGGAAAGACCCTCACOTCATATCCCAATGTACTTATTCCTTGGGAGTTTA 

30 GCCTTTGTGGATGCTTCGTTATCATCCACAGTGACrCCGAAGATGCTGATCAACTTCTTAG 
CTAAGAGTAAGATGATATCTCTCTCTGAATGCATGGTACAATTTTTTTCCCTTGTAACCACT 
GTAACCACAGAATGTTTTCTCnTGGCAACAATGGCATATGATCGCTATGTAGCCATTTGCA 
AAGCTTTACmATCCAGTCATTATGACCAATGAACTATGCATTCAGCTATTAGTCTTGTCA 
TTTATAGGTGGCCTTCTTCATGCTTTAATCCATGAAGCITrTTCATTCAGAT^ 

35 TAATTCCAACATAATACAACACTTTTACTGTGACATTATCCCATTGTTAAAGATTTCCTGTA 
CTGATTCCTCTATTAACTTTCTAATGGTTTTTATTTTCGCAGGTTCT^ 
TTGGAACTATTCTTATATCTTATACAATTATCCTCTTTACAATCTTAGAAAAGAAGTCTATC 
AAAGGGATACGAAAAGCTGTCTCCACCTGTGGGGCTCATCTCTTATCTGTATCTTTATACT 
ATGGCCCCCTCACCTTCAAATATCTGGGCTCTGCATCTCCGCAAGCAGATGACCAAGATAT 

40 GATGGAGTCTCTATTTTACACTGTCATAGTTCCTTTATrAAATCCCATGATCTACAGCCTGA 
GAAACAAGCAAGTAATAGCTTCATTCACAAAAATGTTCAAAAGCAATGTTTAG (SEQ ID 
NO: 234) 



AOLFR127 sequences: 

45 MSNEDMEQDNTTLLTEFVLTGLTYQPEWKMPLFLVFLVIYLn'IVWNLGLULIWNDPQLHIPM 
YFFLGSLAFXODAWISSTVTPmLVNFLAKJmilSLSECMIQFFSFAFGGTTECFLLATMAYDRY 
VAICKPLLYPVIMNNSLCIRLLAFSFLGGFLHALIHEVLIFRLTFCNSNIIHHFYCDIIPLFMISCTD 
PSINFLMVFILSGSIQVFTIVTVLNSYTFALFriLKKKSVRGVRKAFSTCGAHLLSVSLYYGPLIF 
MYLRPASPQADDQDMroSVFYTniPLLNPnYSLRNKQVTOSFTKMVKRNV (SEQ ID NO: 235) 

50 

ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTCACA 
GGACTTACATATCAGCCAGAGTGGAAAATGCCCCTGTTCTTGGTGTTCTTGGTGATCTATC 
TCATCACTATTGTGTGGAACCTTGGTCTGATTGCTCTTATCTGGAATGACCCACAACTTCAC 
ATCCCCATGTACTTTTTTCTTGGGAGTTTAGCCTTTGTTGATGCTTGGATATCTTCCACAGT 
55 AACrCCCAAAATGTTGGTTAATTTCTTGGCCAAAAACAGGATGATATCTCTGTCTGAATGC 
ATGATTCAATTTTTTTCCTTTGCATTTGGTGGAACTACAGAATGTTTTCTOT 
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GGCATATGATCGCTATGTAGCCATATGCAAACCTTTACTATATCCAGTGATTATGAACAAT 
TCACTATGCATACGGCTGTTAGCCTTCTCATTTTTAGGTGGCT^ 
TGAAGTCCITATATTCAGATTAACCTTCTGCAATTCTAACATAATACATCAT^^ 
ATATTATACCACTGTTTATGATTTCCTGTACTGACCCTTCTATT 
5 TTTTGTCTGGCrCAATTCAGGTATTCACCATTGTGACAGTTCTT^ 

CTTTTCACAATCCTAAAAAAGAAGTCTGTTAGAGGCGTAAGGAAAGCCTm 
GAGCCCATCTCTTATCTGTCTCTTTATATTATGGCCCACTTATCTTCATGTATTTGCGCCCT 
GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCTGTCTTTTATACAA^ 
CTTTGCTAAATCCCATTATCTACAGTCTGAGAAATAAACAAGTAATAGATTCAT^^ 
10 AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFR128 sequences: 

METQNLTVVTEFILLGLTQSQDAQLLWVLVLIFYLIILPGNFLIIFTIKSDPGLTAPL^ 
LLDASYSFIVWRMLVDFLSEKKVISYRSCITQLFFLHFLGAGEMFLLVVMAFDRYL^ 
1 5 STIMNPRACYAI^LVLWLGGFfflSIVQVALILHLPFCGPNQLDNFFCDW 
LMVSNSGLLSLLCFLGLLASYAmCRIREHSSEGKSKAISTCrTHIIIIFLN^ 
ADKWSLFHTVIFPLMNPVIYTLRNQEX^SMRKLLSQHMFC (SEQ ID NO: 237) 



ATGGAAACACAGAACCTCACAGTGGTGACAGAATTCATTCTTCTTGGTCTGACCCAGTCTC 
20 AAGATGCTCAACTTCTGGTCTTTGTGCTAGTCTTAATTTTCTACCTTAT^ 

AATTTCCTCATCATTTTCACCATAAAGTCAGACCCTGGGCTCACAGCCCCCCTCTATTTC^ 
TCTGGGCAACTTGGCCTTACTGGATGCATCCTACTCCTTCATTGTGGTTCCCAGGATGTTG 
GTGGACTTCCTCTCTGAGAAGAAGGTAATCTCCTATAGAAGCTGCATCACTCAGCTCrm 
TCTTGCATTTTCrrGGAGCGGGAGAGATGTTCCTCCTCGTTGTGATGGCCTTTGACCGCT^ 
25 ATCGCCATCTGCCGGCCrTTACACTATTCAACCATCATGAACCCTAGAGCCTGCTATGCAT 
TATCGTTGGTTCTGTGGCITGGGGGCTTTATCCATTCCATTGTACAAGTAGCCCTTATC 
CACTTGCCTTTCTGTGGCCCAAACCAGCTCGATAACITOT 

CAAGCTGGCCTGCACCAATACCTTTGTGGTGGAGCTTCTGATGGTCTCCAACAGTGGCCTG 
CTCAGCCTCCTGTGCTTCCTGGGCCTTCTGGCCTCCTATGCAGTCATCCTCTGTCGTATAAG 
30 GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTATCATT 
ATATTTCTCATGTTTGGACCTGCTATTTTCATCTACACTTGCCCCTTCCAGGCT^ 
TGACAAGGTAGTTTCTCTTTTCCATACTGTCATCTTTCCTTTGATGAACCCTGT^^ 
CGCTTCGCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTTGTTAAGTCAACATATGTm 
CTGA (SEQ ID NO: 238) 

35 

AOLFR129 sequences: 

MALYFSLILHGMSDLFFLSTGHPRASCimEAMKLLNQSQVSEFILLGLTSSQDVEFLLFALFSVI 
YWTVLGNLLIIVTVFNTPNLNTPMYFLLGNLSFVDMTLASFAT^ 
Qn^LLHLLGGVEMVLLVSMAFDRYVAICKPLHYMTIMNKKVCVLL\^ 
40 AVNLPFCGPNVVDSIFCDLPLVTKLACIDIYFVQVVIVANSGIISLSCFIILLISYSL^^ 
GQSKARSTLTAHITVVILFFGPCIFmWPFGNHSVDKFLAWYTnTPILNPIIYTLR^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 



ArGGCTCTTTATTTTTCACTCATACTCCATGGTATGAGTGATCTTTTCTTTCTC^ 
45 TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 
AGAATTCATTTTGCTGGGACTGACCAGCTCCCAGGATGTAGAGTTTCTTCt(^^ 
TCTCGGTTATCTATGTGGTCACAGTTTTGGGTAACCTTCTTATTATAGTCACAGTGTTTA^ 
ACCCCTAACCTGAATACTCCCATGTATTTTCTCCTTGGTAATCTCTCTTTTGTAGATATGAC 
CCTTGCTTCTTTTGCCACCCCTAAGGTGATTCTGAA(m'GTTAAAAAAGCAGAAGGTAAT^ 
50 TCTTTTGCTGGGTGCTTCACTCAGATATTTCTCCTTCACTTACTGGGTGGGGTTGAA^ 

ACTGTTGGTCTCCATGGCTTTTGACAGATATGTGGCCATTTGTAAGCCCCTACACTA^^^ 
ACCATCATGAACAAGAAGGTATGTGTTTTGCTTGTAGTGACCTCATGGCTCTTGGG 
TTCACTCAGGGTTTCAGATACCATTTGCTGTGAACTTGCCCnT^ 
GACAGCATTTTTTGTGACCTCCCTTTGGTTACTAAGCTTGCCTGTATAG 
55 ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCTCCCTGAGCTGTTTCATTATTTTGCTTA 
TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCTACTGGGCAATCTAAAGC 
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CCGTTCCACTTTGACTGCTCACATCACAGTGGTGATTCTCTTCTTTGGCCCATGCATCTTTA 
TCTACATTTGGCCCTTCGGCAACCACTCTGTAGATAAGTTCCTTGCTGTGTTTTATACCATC 
ATCACTCCTATCITGAATCCAATTATCTATACTCTGAGAAACAAAGAAATGAAGATATCCA 
TGAAAAAACTCTGGAGAGCTTTTGTGAATTCTAGAGAAGATACrTAG (SEQ ID NO: 240) 



A0LFR131 sequences: 

MASTS^^TELIFTGLFQDPAVQSVCFVVFLPVYLATVVGNGLIVLTVSISKSLDSPMYFFLSCLS 
LVEISYSSTIAPKFIIDLLAKIKTISLEGCLTQIFFFHFFGVAEILLIWMAYDCYVAICKPLHYMNI 
ISRQLCHLLVAGSWLGGFCHSlIQILVIIQLPFCGP>rvmHYFCDLQPLFKLACTDTFMEGVIVLA 
NSGLFSWSFLILVSSYIVILVNLRNHSAEGRHKALSTCASHITVVILFFGPAIFLYMRPSSTFTED 
KLVAVFYT\aTPML>sTIIYTLRNAEVKIAIRRLWSKKENPGRE (SEQ ID NO: 241) 



ATGGCCAGTACAAGTAATGTGACTGAGTTGATTTTCACTGGCCTTTTCCAGGATCCAGCTG 

TGCAGAGTGTATGCrTTGTGGTGTTTCTCCCCGTGTACCTTGCCACGGTGGTGGGCAATGG 

CCTCATCGTTCTGACGGTCAGTATCAGCAAGAGTCTGGATTCTCCCATGTACITCTTCCTTA 

GCTGCCTGTCCTTGGTGGAGATCAGTTATTCCTCCACTATCGCCCCTAAATTCATCATAGAC 

TTACTTGCCAAGATTAAAACCATCTCTCTGGAAGGCTGTCTGACTCAGATATTCTTCTTCCA 

CTTCTTTGGGGTTGCTGAGATCCTTTTGATTGTGGTGATGGCCTATGATTGCTACOTGGCC 

ATTTGCAAGCCTCTTCATTATATGAACATTATCAGTCGTCAACTGTGTCACCTTCTGGTGGC 

TGGTTCCTGGCTGGGGGGCTTTTGTCACTCCATAATTCAGATTCTCGTTATCATCCAATTGC 

CCTTCTGTGGTCCCAATGTGATTGACCACTATTTCTGTGACCTCCAGCCTTTATTCAAGCTT 

GCCTGCACTGACACCTTCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCTCTG 

TCTTCTCCTTCCTCATCITGGTGTCCTCTTATATTGTCATTCTGGTCAACTTGAGGAACCAT 

TCTGCAGAGGGGAGGCACAAAGCCCTCTCCACCTGTGCTTCTCACATCACAGTGGTCATCT 

TGTTTTTTGGACCTGCTATCTTCCTCTACATGCGACCTTCrTCCACTTT^^^ 

CTTGTGGCTGTATTCTACACGGTCATCACCCCCATGCTGAACCCCATCATTTACACACTCAG 

GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 

GGGAGTGA (SEQ ID NO: 242) 



AOLFR132 sequences: 

MVATNNVTEIffVGFSQNWSEQRVISVMFLLMYTAVVLGNGLIWTnASKVLTSPMYFFLS 
SFVEICTCS\T^KLIFDSFIKRKVISLKGCLTQMFSLHFFGGTEAFLLM\T^YDRYVAIC^ 
HYMAIMNQRMCGLLVRIAWGGGLLHSVGQTFLffQLPFCGPNIMDHYFCDVHPVLELACADT 
FFISLLHTNGGSISWSFFVLMASYLIILHFLRSHNLEGQHKALSTCASHVTVVDLFFIPCSLVYIR 
PCVTLPADKIVAVFm^TPLLNPVIYSFRNAEVKNAMRRHGGKVI (SEQ ID NO: 243) 



ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTTTCCCAGAATTGGAGTG 

AGCAGAGGGTCATTTCTGTGATGTTTCTCCTCATGTACACAGCTGTTGTGCTGGGCAATGG 

CCTCATTGTGGTGACCATCCTGGCCAGCAAAGTGCTCACCTCCCCCATGTATTTCTTTCTCA 

GCTACTTATCCriTGTGGAGATCTGCTACTGTTCTGTCATGGCCCCCAAGCTrATCTTTGAC 

TCCTTTATCAAGAGGAAAGTCATTTCTCTCAAGGGCTGCCTCACACAGATGTTTTCCCTCC 

ATTTCTTTGGTGGCACTGAGGCCTTTCTCCTGATGGTGATGGCCTATGACCGCTATGTGGC 

CATCTGCAAGCCCTTGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCTCGTG 

AGGATAGCATGGGGCGGGGGCCTGCTGCATTCTGTTGOGCAAACCTTCCTGATTTTCCAGC 

TCCCGTTCTGTGGCCCCAACATCATGGACCACTACTTCTGTGATGTCCACCCAGTGCTGGA 

GCTGGCCTGCGCAGACACCTTCTTCATTAGCCTGCTGATCATCACCAATGGCGGCTCCATC 

TCCGTAGTCAGTTTCTTCGTGCTGATGGCTTCCTACCTGATCATCCTGCACTTCCTGAGAAG 

CCACAACTTGGAGGGGCAGCACAAGGCCCTCTCCACCTGTGCCTCTCATGTCACAGTTGTC 

GACCTGTTCTTCATACCTTGCTCCTTGGTCTATATTAGGCCCTGTGTCACCCTCCCTGCAGA 

CAAGATAGTTGCTGTATTTTATACAGTGGTCACACCTCTCTTAAACCCTGTGATTTACTCCT 

TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTGA 

(SEQ ID NO: 244) 

AOLFR133 sequences: 

MTEFIFLVLSPNQEVQRVCFVIFLFLYTAIVLGNFLIVLTVMTSRSLGSPMYFFLSYLSFMEICYS 
SATAPKLISDLLAERKVISWWGCMAQLFFLHFFGGTEIFLLTVMAYDHYVAICKPLSYTTIMN 
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WQVCTVLVGIAWGGFMHSFAQILLIFPILLFCGPNVINHYFCDLVPLLKLACSDTFLIGLLIVAN 
GGTLSVISFGVLLASyMVILLHLRTWSSEGWCKALSTCGSHFAWILFFGPCVFNSLRPSTTLPI 
DKMVAWYTVITAILNPVIYSLRNAEMRKAMKRLWIRTLRLNEK (SEQ ID NO: 245) 



ATGACTGAATrCATTrTTCTGGTACTTTCTCCCAACCAGGAGGTGCAGAGGGTTTGCTTTG 

TGATATTTCTGTTCrrGTACACAGCAATTGTGCTGGGGAATTTCCTCATTGTGCTCACTGTC 

ATGACCAGCAGAAGCCTTGGTTCCCCCATGTACTTCTTCCTCAGCTACCTCTCCTTCATGGA 

GATCTGCTACTCCTCCGCTACAGCCCCCAAACTCATCTCAGATCTGCTGGCTGAAAGGAAA 

GTCATATCTTGGTGGGGCTGCATGGCACAGCTTITCTTCITGCACTTCTTTGGTGGCACrGA 

GATTrrCCTGCTCACTGTGATGGCCTATGACCACTATGTGGCCATCTGCAAGCCCCTCAGC 

TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 

GGCTrCATGCATTCCTTTGCACAAATCCTTCTCATCTTCCACCTGCTCTTCTGTGGCCCCAA 

TGTGATCAATCACTATTTCTGTGACCTAGTTCCCCTTCTCAAACTTGCCTGCTCTGACACCT 

TCCTCATTGGTCTGCTGATTGTTGCCAATGGAGGCACCCTGTCTGTGATCAGTTTTGGGGT 

CCTCTTAGCATCCTATATGGTCATCTTGCrCCATCTGAGAACCTGGAGCrCTGAAGGGTGG 

TGCAAAGCCCTCTCCACCTGTGGGTCCCATTTCGCTGTGGTTATCTTGTTCTTTGGGCCCTG 

CGTCTTCAACrCTCTGAGGCCTTCTACCACTCTGCCCATAGACAAGATGGTGGCTGTGTTCT 

ACACAGTGATAACCGCGATCCTGAACCCTGTCATCTACTCTCTGAGAAATGCTGAAATGAG 

GAAGGCCATGAAGAGGCTGTGGA1TAGGACATTGAGACTAAATGAGAAATAG (SEQ ID 

NO: 246) 



AOLFR134 sequences: 

MTimEVDNHTVTTRFILLGFPTRPAFQLLFFSIFLATYLLTLLENLLIILAmSDGQLHKPMW^ 

SHLSFLEMWYVTVISPKMLVDFLSHDKSISFNGCMTQLYFFVTFVCTEYILLAIMAFDRYVAIC 

NPLRYPVIMTNQLCGTLAGGCWFCGLMTAMIKMVFIAQLHYCGMPQINHYFCDISPLLNVSCE 

DASQAEMVDFFLALMVIAIPLCVWASyAAILATILRIPSAQGRQKAFSTCASHLTWILFYSMT 

LFTYARPKLMYAYNSNKWSVLYTVIVPLLNPUYCLRNHEVKAALRKTIHCRGSGPQGNGAFS 

S (SEQ ID NO: 247) 

ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCTTCTGG 

GGrXTCCAACACGACCAGCCTTCCAGCTTCTCTTTTTCTCCATTTTCCTGGCAACCTATCTG 

CrGACACrGCrGGAGAATCTTCTTATCATCTTAGCTATCCACAGTGATGGGCAGCTGCATA 

AGCCCATGTACTrCTTCTTGAGCCACCTCTCCTTCCTGGAGATGTGGTATGTCACAGTCATC 

AGCCCCAAGATGCTTGTrGACTTCCTCAGTCATGACAAGAGTATTTCCTTCAATGGCTGCA 

TGACTCAACTrTACTrTTTTGTGACCTTTGTCTGCACTGAGTACATCCTTCTTGCTATCATG 

GCCTTTGACCGCTATGTAGCCATTTGTAATCCACTACGCTACCCAGTCATCATGACCAACC 

AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACTGCCATGATTAA 

GATGGTTTTTATAGCACAACTTCACTACTGTGGCATGCCTCAGATCAATCACTACTTTTGTG 

ATATCTCTCCACTCCTTAACGTCTCCTGTGAGGATGCCTCACAGGCTGAGATGGTGGACTT 

CrrCirGGCCCrCATGGTCATTGCTATTCCTCTTTGTGTTGTGGTGGCATCCTACGCTGCTA 

TCCrrGCCACCATCCTCAGGATCCCTTCTGCTCAGGGCCGCCAAAAGGCATTCTCCACCTG 

TGCCTCCCACCTGACCGTCGTAATTCTCTTCTATTCCATGACACTTTTCACCTATGCCCGTC 

CCAAACrCATGTATGCCTACAATTCCAACAAAGTGGTATCTGTTCTCTACACTGTCATTGTT 

CCACTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAAGGCAGCCCTCAGAA 

AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTrTCAGTAGTTAA(SEQ 

ID NO: 248) 



AOLFR135 sequences: 

MIFPSHDSQAFTSVDMEVGNCTILTEFILLGFSADSQWQPILFGVFLMLYLITLSGNMTLVILIRT 

DSHLHTPMYFFIGNLSFLDFWYTSVYTPKILASCVSEDKRJSLAGCGAQLFFSCVVAYTECYLL 

AAMAYDRHAAICNPLLYSGTMSTALCTGLVAGSYIGGFLNAIAHTANTFRLHFCGKNIIDHFFC 

DAPPLVmSCTNTRVYEKVLLGWGFTVLSSILAILISYVNILLAILRfflSASGRHICAFSTCASHL 

ISVMLFYGSLLFlvIYSRPSSTYSLERDKVAALFYTVINPLLNPLIYSLRNKDIKEAFRKATQTIQPQ 

T (SEQ ID NO: 249) 
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ATGATTTTCCCITCTCATGATAGTCAGGCTTTCACCTCCGTGGACATGGAAGTGGGAAATT 
GCACCATCCTGACTGAATTCATCTTGTTGGGTTTCTCAGCAGATTCCCAGTGGCAGCCGAT 
TCTATTTGGAGTGTTTCrGATGCTCTATTTGATAACaTGTCAGGAAACATGACCTTGGT^ 
TCTTAATCCGAACTGATTCCCACTTGCATACACCTATGTACTTrrrCATTGGCAATCTGTCT 
5 TTTITGGATTTCTGGTATACCTCTGTGTATACCCCCAAAATCCTGGCCAGTTGTGTCTCAGA 
AGATAAGCGCATTTCCTTGGCTGGATGTGGGGCTCAGCTGTTITTTTCCTGTGTTGTAGCCT 
ACACTGAATGCTATCTCCTGGCAGCCATGGCATATGACCGCCATGCAGCAATTTGTAACCC 
ATTGCTTTATTCAGGTACCATGTCCACCGCCCTCTGTACTGGGCTTGTTGCTGGCTCCTACA 
TAGGAGGATTTTTGAATGCCATAGCCCATACTGCCAATACATTCCGCCTGCATTTTTGTGG 

1 0 TAAAAATATCATTGACCACTTTTTCTGTGATGCACCACCATTGGTAAAAATGTCCTGTACA 
AACACCAGGGTCTACGAAAAAGTCCTGCTTGGTGTGGTGGGCTTCACAGTACTCTCCAGCA 
TTCTTGCTATCCTGATTTCCTATGTCAACATCCTCCTGGCTATCCTGAGAATCCACTCAGCT 
TCAGGAAGACACAAGGCATTCrCCACCTGTGCTTCCCACCTCATCTCAGTCATGCTCTTCTA 
TGGATCATTGTTGTTTATGTATTCAAGGCCTAG,TTCCACCTACTCCCTAGAGAGGGACAAA 

1 5 GTAGCTGCTCTGTTCTACACCGTGATCAACCCACTGCTCAACCCTCTCATCTATAGCCTGAG 
AAACAAAGATATCAAAGAGGCCTTCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A (SEQ ID NO: 250) 

AOLFR136 sequences: 

20 MTMENYSMAAQFVLDGLTQQAELQLPLFLLFLG1YVWWGNLGME.LIAVSPLLHTPMYYFL 
SSLSFVDFCYSSVITPKMLVNFLGKXNTILYSECMVQLFFFVVFVVAEGYLLTAMAYDRYVAIC 
SPLLYNAMSSWCSLLVLAAFFLGFLSALTHTSAMMKLSFCKSHIINHYFCDVLPLLNLSCSNT 
HLNELLLFIIAGFNTLVPTLAVAVSYAFILYSILHIRSSEGRSKAFGTCSSHLMAVVIFFGSITFMY 
FKPPSSNSLDQEKVSSWYTTVIPMLNPLIYSIJINKDVKKAIJIK\^ (SEQ ID NO: 251) 

25 

ATGACCATGGAAAATTATTCTATGGCAGCTCAGTTTGTCTTAGATGGTTTAACACAGCAAG 
CAGAGCTCCAGCTGCCCCTCTTCCTCCTGTTCCTGGGAATCTATGTGGTCACAGTAGTGGG 
CAACCTGGGCATGATTCTCCTGATTGCAGTCAGCCCTCTACTTCACACCCCCATGTACTATT 
TCCTCAGCAGCTTGTCCTTCGTCGATTTCTGCTATTCCTCTGTCATTACTCCCAAAATGCTG 

30 GTGAACXrCCTAGGAAAGAAGAATACAATCCTTTACTCTGAGTGCATGGTCCAGCTCTTTT 
TCTTTGTGGTCTTTGTGGTGGCTGAGGGTTACCTCCTGACTGCCATGGCATATGATCGCTA 
TGTTGCCATCTGTAGCCCACTGCTTTATAATGCGATCATGTCCTCATGGGTCTGCTCACTGC 
TAGTGCTGGCTGCCTTCTTCITGGGCmTCTCTCTGCCTTGACTCATACAAGTGCCATGATG 
AAACTGTCCTTTTGCAAATCCCACATTATCAACCATTACITCTGTGATGTTCTTCCCCTCCT 

35 CAATCTCTCCTGCTCCAACACACACCTCAATGAGCTTCTACTTTTTATCATTGCGGGGTTTA 
ACACCTTGGTGCCCACCCTAGCTGTTGCTGTCTCCTATGCCTTCATCCTCTACAGCATCCTT 
CACATCCGCTCCTCAGAGGGCCGGTCCAAAGCTTTTGGAACATGCAGCTCTCATCTCATGG 
CTGTGGTGATCTTCTTTGGGTCCATTACCTTCATGTATTTCAAGCCCCCTTCAAGTAACTCC 
CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTACACCACGGTGATCCCCATGCTGAACCCTT 

40 TAATATACAGTCTGAGGAATAAGGATGTGAAGAAAGCATTAAGGAAGGTCTTAGTAGGAA 
AATGA (SEQ ID NO: 252) 

AOLFR137 sequences: 

MSPENQSSVSEFLLLGLPIRPEQQAVFFALFLGMYLTTVLGNLLIMLLIQLDSHLHTPMYFFLSH 
45 LALTDISFSSVTWmLMNMQTQHLAWYKGCISQTYFFIFFADLDSFLITSMAYDRYVAICHPL 
HYATIMTQSQCVMLVAGSWVIACACALLHTLLLAQLSFCADHIIPHYFCDLGALLKLSCSDTSL 
NQLAIFTAALTAIMLPFLCILVSYGfflGVTILQIPSTKGICKALSTCGSHLSWTIYYRTIIGLYFLP 
PSSNTNDKNHASVIYTAVTPMLNPFIYSLRNKDIKGALRKLI^RSGAVAHACmST^^ 
ID NO: 253) 

50 

ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTCCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTAGACTCTCACCTTCACACCCCCATGTACTTCT 
TCCTTAGCCACTTGGCCCTCACTGACATCTCCTTTTCATCTGTCACTGTCCCTAAGATGCTG 
55 ATGAACATGCAGACrCAGCACCTAGCCGTCnTTACAAGGGATGCATTTCACAGACATATT 
TTTTCATATTTTTTGCTGACTTAGACAGTTTCCTTATCACTTCAATGGCATATGACAGGT^^ 
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GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 
TGGTGGCTGGGTCCTGGGTCATCGCTTGTGCGTGTGCTCTTTTGCATACCCTCCTCCT 
CAGCTTTCCTTCTGTGCTGACCACATCATCCCTCACTACTTCTGTGAC^ 
CAAGTTGTCCTGCTCAGACACCTCCCTCAATCAGTTAGCAATCTTTACAGCAGCATTGACA 
5 GCCATTATGCTTCCATTCCTGTGCATCCTGGTTTCTTATGGTCACATTGGGGTCACCATCCT 
CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCTTGTCCACTTGTGGATCCCACCTCTCA 
GTGGTGACTATCTATTATCGGACAATTATTGGTCrCTATTTTCTTCCCCCATCCAGCAACAC 
CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 
TTCATTTACAGTCTGAGAAATAAAGACATTAAGGGAGCCCTAAGAAAACTCTTGAGTAGG 
1 0 TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGA (SEQ ID NO: 254) 



AOLFR138 sequences: 

MLNFTDVTEFILLGLTSRREWQVLFFIWLVVYIITWGMGMMLU^ 

FVDVWFSSNVTPKMLENLFSDKKTISYADCLAQCFFFIALVH\nEIFI^ 
15 GSKMSRGVCIRLITFPYT/GFLTSLTATLWTYGLWCGKIEJKHFYCADPPLIK^ 
TMLILAGINFTYSLTVmSYLFrLIAILRmSAEGRQKAFSTCGSHPTAVIIFYGTLff 
ESVEQGKMVAWYTTVIPMLNPMIYSLRNKDVKKAMI^ (SEQ ID NO: 255) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCITITGGGGCTAACG 
20 GGCAAGTTCTCTTCTTCATCGTTTTTCTTGTGGTCTACATTATCACCGTGGTGGGCAATATC 
GGCATGATGTTGTTAATCAAGGTCAGTCCrCAGCITAACAGCCCCATGTAC^^ 
GTCAOTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCT 
CTGTTATCAGATAAAAAAACAATTTCTTATGCTGGCTGTTTAGCACAGTGTTTC^ 
TGCTCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATTGCCTTTGATAGAT^ 
25 TTGGAAATCCTTTGCTTTATGGCAGCAAAATGTCAAGGGATGTCTGTATTCGA 

TTTCCCTTACATTTATGGTTTTCTGACGAGTCTGACAGCAACATTATGGACTTATGGCTTGT 
ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCTCrCATCAAAAT 
GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGCTCATACTTGCCGGCATCAACTTC 
ACATATTCCCTGACTGTAATTATCATCTCTTACTTATTCATCCTCATTGCCATTCTGCGAAT 
30 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATCATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 256) 

35 

AOLFR139 sequences: 

MGFPGIHSWQHWLSLPLALLYLLALSANILILniNKEAALHQPlVr^ 

KILAILWNAKTISLLECFAQMYAfflCFVAMESSTFVCMAIDRYVAICRPLRYPSIITESFVFKAN 
GFNlALRNSLCLISWLLAAQRHYCSQNQIEHCLCSNLGVTSLSCDDRRJNSmQ^ 
40 DLGLnLSYAilLYSVIXLNSPEAASKALSTCTSHLILILFFYTVim 

HNVIPPALNPMVYALKNKELRQGLYKVLRLGVKGT (SEQ ID NO: 257) 

ATGGGATTCCCTGGCATTCACAGTTGGCAGCACTGGCTCTCCCTGCCCCTGGCTCTGCTCT 
ACCTCTTAGCTCTCAGTGCCAACATCCTTATCCTGATCATCATCAACAAAGAGGCAGCACT 

45 GCACCAGCCTATGTACTATTTCCTGGGCATCTTGGCTATGGCAGACATAGGCCTGGCTACC 
ACCATCATGCCTAAGATTTTGGCCATCTTATGGTTCAATGCTAAGACCATCAGTCTCCTG 
AGTGCTTTGCTCAGATGTATGCCATACATTGCTTTGTGGCCATGGAATCAAGTACCT^ 
CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 
ACTGAATCnTrTGTTTTCAAAGCAAATGGGTTCATGGCAC^^^ 

50 TCTCAGTGCCTCTGTTGGCTGCCCAGAGGCATTACTGCTCCCAGAATCAAATTGAGCACTG 
TCTTTGTTCTAACCTTGGAGTCACTAGCCTATCTTGTGATGATCGAAGAATCi^ 
AACCAGGTCCTTTTGGCTTGGACACTCATGGGAAGTGACCTGGGTTTGATTATT^ 
ATGCTCTAATACTTTACTCTGTCCTGAAGCTGAACTCTCCAGAAGCTGCATCCAAGGCCTT 
AAGTACCTGCACCTCCCACCTCATCTTAATCCTTTTCTTCTACACAGTCATCAT^^^ 

55 CCATTACTCGTAGTACAGGAATGAGAGTTCCCCTTATTCCAGTTCTACTTAATGTGCTACA 
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CAATGTCATTCCCCCTGCCCTGAACCCCATGGTATATGCACTCAAGAACAAGGAACTCAGG 
CAAGGCTTATACAAGGTACTTAGACTGGGAGTGAAGGGCACCTGA (SEQ ID NO: 258) 



AOLFR140 sequences: 

5 NaXLKTCTDLIPASFILNGWGLEDTQLWISFPFCSMYWAMVGNCGLLYLIHY^ 

FLA^lLSFTDL\TvtCSSTrPKALCIFWFHLKDIGFDECLVQMFFmFTGMESGVLMLMALD^^^ 
AICYPLRYSTILTNPYIAKVGTATFLRGVLLIIPFTFLTKRLPYCRGm 
NVKVNAIYGLMVALLIGGFDILCITISYTMILRAWSLSSADARQKAF^^ 
FSFFSHRFGEHIPPSCHnVANIYLLLPPTMNPIWGVKTKQIRDCVIRILSGSKDTKSYSM (SEQ 

0 ID NO: 259) 



ATGCTAACACTGAATAAAACAGACCTAATACCAGCTTCATTTATTCTGAATGGAGTCCCAG 

GACTGGAAGACACACAACTCTGGATTTCCTTCCCATTCTGCTCTATGTATGTTGTGGCTAT 

GGTAGGGAATTGTGGACTCCTCTACCTCATTCACTATGAGGATGCCCTGCACAAACCCATG 

TACTACTTCTTGGCCATGCTTTCCmACTGACCTTGTTAT^^ 

AGCCCTCTGCATCTTCTGGTTTCATCrCAAGGACATTGGATTTGATGAATGCC^ 

ATGTTCTTCATCCACACCTTCACAGGGATGGAGTCTGGGGTGCTTATGCTTATGGCCCTGG 

ATCGCTATGTGGCCATCrGCTACCCCTTACGCTATTCAACTATCCTCACCAATCCrGTAAT^ 

GCAAAGGTTGGGACTGCCACCTTCCTGAGAGGGGTATTACTCATTATTCCCTTTAC^ 

CACCAAGCGCCTGCCCTACTGCAGAGGCAATATACTTCCCCATACCTACTGTGACCACATG 

TCTGTAGCCAAATTGTCCTGTGGTAATGTCAAGGTCAATGCCATCTATGGTCTGATGGTTG 

CCCTCCTGATTGGGGGCTTTGACATACTGTGTATCACCATCTCCTATACCATGATTCTCCGG 

GCAGTGGTCAGCCTCTCCTCAGCAGATGCTCGGCAGAAGGCCTTTAATACCTGCACTGCCC 

ACATTTGTGCCATTGTTTTCTCCTATACTCCAGCTTTC^ 

GGGAACACATAATCCCCCCTTCTTGCCACATCATTGTAGCCAATATTTATCTGCTCCTACCA 
CCCACTATGAACCCTATTGTCTATGGGGTGAAAACCAAACAGATACGAGACTGTGTCATAA 
GGATCCTTTCAGGTTCTAAGGATACCAAATCCTACAGCATGTGA (SEQ ID NO: 260) 



AOLFR141 sequences: 

MSSTLGHNMESPNHTDVDPSWFLLGIPGLEQFHLWLSLPVCGLGTATIVGNmLVWATEPVL 

HKP\^FLCMLSTIDIAASVSTWKXLAJQ^WCGAGmSASACI^QMFFI^ 

AFDRYVAICHPLRYATILTDTIIAHIGVAAVVRGSLLMLPCPFLIGRLNFCQSHVILHTYCEHT^ 

VVKLACGDTRPNRWGLTAALLVIGVDLFCIGLSYAl^AQAVLRLSSHEARSK^ 

VILISYTPALFSFFTHRFGHHWVHmiLLANVYLLLPPALNP\^ 

GMGIKASE (SEQ ID NO: 261) 



ATGTCCAGCACTCTTGGCCACAACATGGAATCTCCTAATCACACTGATGTTGACCCTTCTG 

TCTTCrTCCTCCTGGGCATCCCAGGTCTGGAACAATTTCATTTGTGGCTCTCACT 

TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTGGTTGTTGTTGCCACTG 

AACCAGTCTTGCACAAGCCTGTGTACCTTTTTCTGTGCATGCTCTCAACCATCGACTTGGCT 

GCCTCTGTCTCCACAGTTCCCAAGCTACTGGCTATCTTCTGGTGTGGAGCCGGACATATAT 

CTGCCTCTGCCTGCCTGGCACAGATGTTCTTCATTCATGCCTTCTGCATGATGGAGTCCACT 

GTGCTACTGGCCATGGCCTTTGATCGCTACGTGGCCATCTGCCACCCACTCCGCTATGCC^ 

CAATCCTCACTGACACCATCATTGCCCACATAGGGGTGGCAGCTGTAGTGCGAGGCTCCCT 

GCTCATGCTCCCATGTCCCTTCCTTATTGGGCGTTTGAACTTCTGCCAAAGCCATGTGATCC 

TACACACGTACTGTGAGCACATGGCTGTGGTGAAGCTGGCCTGTGGAGACACCAGGCCTA 

ACCGTGTGTATGGGCTGACAGCTGCACTGTTGGTCATTGGGGTTGACTTGTTTTGCATTGG 

TCTCTCCTATGCCCTAAGTGCACAAGCTGTCCTTCGCCTCTCATCCCATGAAGCTCGGTCCA 

AGGCCCTAGGGACCTGTGGTTCCCATGTCTGTGTCATCCTCATCTCTTATACACCAGCCCT^ 

CAATGTTTATCTGCTTTTGCCACCTGCTCTTAATCCTGTGGTATATGGAGTTAAGACCA^ 
AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 
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AOLFR143 sequences: 

MLGLNGTPFQPATLQLTGIPGIQTGLTWVALIFCILYMISIVGNTSILTLWWEPALHQ^ 
SMLALNDLGVSFSTLPTVISTFCFhrmiVAFNACLVQMFFfflTFSFMESG^ 
PLRYVTVLTHNRILAMGLGILTKSFITLFPFPFVVKJILPFCKGNVLHHS^ 
5 HVNNn^GLLVIIFTYGMDSTFILLSYALILRANn.VnSQEQRLKALNTCMS 

MIHRFWKSAPPVVHVMMSm^LFWPMLNPIIYS\^ (SEQ ID NO: 

263) 

ATGCTGGGTCTCAATGGCACCCCCTTCCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 
10 GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATCCTCTACATGATCT 

GTAGGTAACCTCAGCATTCTCACTCTGGTGTTTTGGGAGCCTGCTCTGCATCAGCCCATGT 
ACTACTTCCTCTCTATGCTCGCTCTCAATGATCTGGGAGTGTCCTTTTCT^ 
GTGATTTCTACTTTCTGCTTCAACTACAACCATGTTGCGTTTAATG^ 
GTTCTTCATCCACACTTTCTCCTTCATGGAGTCAGGCATACTGCTGGCCATGAGCTTGGATC 
15 GCTTTGTGGCTATTTGTTATCCATTACGCTATGTCACTGTGCTCACTCACAACCGTATATTG 
GCTATGGGTCTGGGCATCCTTACCAAGAGTTTCACCACTCTCTTCCCTTTCCCTT^ 
GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACTGTCTCCATCCAGAT 
CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCTCTTGGTGATCA 
TTTTTACCTATGGTATGGACTCAACTTTCATCCTGCTTTCCTACGCATTGATCCTGAGAGCC 
20 ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCTTTTATGTGCCCATAATTGCTGTCTCCATGAT^^ 
AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTCCAATGTCTACCTGTTTGTACCACCCAT 
GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCTCAAGTTC 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 

25 

AOLFR144 sequences: 

MGLFNVTHPAFFLLTGPGLESSHSWLSGPLCVMYAVALGGNTVILQAVRVEPSLHEPMYYFL 
SMLSFSDVAISMATLPTVLRTFCLNAI^TFDACLIQMFLIHFFSMMESGILI^ 
PLRYATVLTTEVIAAMGLGAAAJISFITLFPLPFLIKRLPICRSNVLSHSYCLHPDM 
30 NSIYGLFVLVSTFGMDLFFIFLSYVLILRSVMATASREERLKALNTCVSHILAVLAFYWMIGVS 
TVHRFGKJTVTCYIHVLMSNVYLFWPVLNPLr^SAKT^ (SEQ ID NO; 265) 



ATGGGGTTGTTCAATGTCACrCACCCTGCATTCTTCCTCCTGACTGGTATCCCTGGTCTGGA 
GAGCTCTCACTCCTGGCTGTCAGGGCCCCTCTGCGTGATGTATGCTGTGGCCCnTGG 

35 AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 
TCCTGTCCATGTTGTCCTTCAGTGATGTGGCCATATCCATGGCCACACTGCCCACTGTACTC 
CGAACCITCTGCCTCAATGCCCGCAACATCACnTTTGATGCCT^ 
TATTCACTTCTTCTCCATGATGGAATCAGGTATTCTGCTGGCCATGAGTTTTGACCG 
TGGCCATTTGTGACCCCTTGCGCTATGCAACTGTGCTCACCACTGAAGTCATTGCTGCAAT 

40 GGGTTTAGGTGCAGCTGCTCGAAGCTTCATCACCCTTTTCCCTCnTrc 

GGCTGCCTATCTGCAGATCCAATGTTCTTTCTCACTCCTACTGCCTGCACCCAGACATGATG 
AGGCTTGCCTGTGCTGATATCAGTATCAACAGCATCTATGGACTCTTTGTTCTTGTATCCAC 
CITTGGCATGGACCTGTTTTTTATOTCCTCTCCTATGTGCT 

CCACTGCTTCCCGTGAGGAACGCCTCAAAGCTCTCAACACATGTGTGTCACATATCCTGGC 
45 TGTACTTGCATTTTATGTGCCAATGATTGGGGTCTCCACAGTGCACCGCn^ 

GTCCCATGCTACATACATGTCCTCATGTCAAATGTGTACCTATTTGTGCCTCCTGTGCTCAA 
CCCTCTCATTTATAGCGCCAAGACAAAGGAAATCCGCCGAGCCATTTTCCGCATGTTTCAC 
CACATCAAAATATGA (SEQ ID NO: 266) 
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AOLFR145 sequences: 

MSVQYSLSPQFMLLSNTTQFSPIFYLTSFPGLEGIKHWIFIPFFFMYMVAISGNCFILmKTNPRLH 
TPNIYYLLSLLALTDLGLCVSTLPTTMGIFWNSQSIYFGACQIQMFCmSFSFMESSVLLMMSFD 
RFV^AICHPLRYSVHTGQQVVRAGLIWRGPVATIPnaLLKAFPYCGSVVLSHSFCLHQEVIQLA 
5 CTDTTFNhTYGLMVVVrrVMLDL\a.IALSYGLlLHTVAGLASQEEQRRAFQTCrAHLCAVLW 
FWMMGLSLVHRFGKHAPPAfflLLMAhTVTLFWPMLNPUYSIKTKEIHRAmaLGU^ 

(SEQroNO: 267) 



ATGTCAGTCCAATATTCGCTCAGTCCTCAATTCATGCTGCTATCCAACATTACTCAGTTTAG 
1 0 CCCCATATTCTATCTCACCAGCTITCCrGGATTGGAAGGCATCAAACACTGGATTTTCATCC 
CCTTTTTCTTTATGTACATGGTTGCCATCTCAGGCAATTGTTTCATTCTGATCATTATTAAG 
ACCAACCCTCGTCTGCACACACCCATGTACTATCTACTATCCITGCTGGCCCTCACTGACCT 
GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCTTCTGGTTTAACTCCCAGAGT 
ATCrACTTTGGAGCGTGTCAAATCCAGATGTTCTGCATCCACTCTTTTTCCTTCATGGAGTC 

1 5 ctcagtgcrcctcatgatgtcctttgaccgctttgtggccatctgccaccctctgaggtatt 
cggtcattatcactggccagcaagtggtcagagcaggcctaattgtcatcttcx:ggggacc 

TGTGGCCACTATCCCTATTGTCCTCCTCCTGAAGGCTTTTCCCTACTGTGGATCTGTGGTCC 

tctcccactcattttgcctgcaccaggaagtgatacagctggcctgcacagataccacctt 
caataatctgtatggactgatggtggtagttttcactgtgatgctggacctggtgctcatc 
20 gcactgtcctatggactcatcctgcacacagtagcaggcctggcctcccaagaggagcagc 

GCCGTGCCTTTCAGACATGCACCGCTCATCTCTGTGCTGTGCTAGTATTCTTTGTGCCCATG 
ATGGGGCTGTCCCTGGTGCACCGTTTTGGGAAGCATGCCCCACCTGCTATTCATCTTCTTAT 
GGCCAATGTCTACCTTTTTGTGCCTCCCATGCTTAACCCAATCATATACAGCATTAAGACC 
AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGTCTTAAAAAGGCCAGTAAATGA(SEQ 

25 ID NO: 268 



AOLFR146 sequences: 

MSQVTNTTQEGIYFILTDIPGFEASfflWISIPVCCLYTISMGNTTILTVIRTEPSVHQRMYLFLSM 
LALTDLGLTLTTLPTVMQLLWFNVRRISSEACFAQFFFLHGFSFMESSVLLAMSVDCYVAICCP 
30 LHYASILTNE\lGRTGUaiCCCV]Ji^VLPSlJLLm.PFCHSHLLSRSYCLHQDMIRLVCADIRLN 
SWYGFALALLmWLLIVISYTLILKJ^GTATWAERUlAIJWCLSHIIAVLVLYIPMVGVSM 
HRFAKHASPLVHV1MANIYLIAPP\TVINPIIYSVKNKQIQWGMLOT (SEQ ID NO: 

269) 



3 5 ATGTCCCAGGTGACTAACACCACACAAGAAGGCATCTACTTCATCCTCACGGACATCCCTG 
GATTTGAGGCCTCCCACATCTGGATCTCCATCCCCGTCTGCTGTCTCTACACCATCTCCATC 
ATGGGCAATACCACCATCCTCACTGTCATTCGCACAGAGCCATCTGTCCACCAGCGCATGT 
ATCTGTTTCTCTCCATGCTGGCCCTGACGGACCTGGGTCTCACCCTCACCACCCTACCCACA 
GTCATGCAGCTTCTCTGGTTCAACGTTCGTAGAATCAGCTCTGAGGCCTGTTTTGCTCAGTT 

40 TTTCTTCCTTCATGGATTCTCCTTTATGGAGTOTCTGTCCTCCTGGCTATGTCCGTTGACT 
GCTATGTGGCCATCTGCTGTCCCCTCCATTATGCCTCCATCCTCACCAATGAAGTCATTGGT 
AGAACTGGGTTAGCCATCATTTGCTGCTGTGTTCTGGCGGTTCTTCCCTCCCTTTTCTTACT 
CAAGCGACTGC(nTrCTGCCACTCCCACCrTCTCTCTCGCrCCrATTGCCTCCACCAGGATA 
TGATCCGCCTGGTCTGTGCTGACATCAGGCTCAACAGCTGGTATGGATTTGCTCTTGCCTT 

45 GCTCATTATTATCGTGGATCCTCTGCTCATTGTGATCTCCTATACACTTATTCTGAAAAATA 
TCTTGGGCACAGCCACCTGGGCTGAGCGACTCCGTGCCCTCAATAACTGCCTGTCCCACAT 
TCTAGCTGTCCTGGTCCTCTACATTCCCATGGTTGGTGTATCTATGACTCATCGCTTTGCCA 
AGCATGCCTCTCCACTGGTCCATGTTATCATGGCCAATATCTACCTGCTGGCACCCCCGGT 
GATGAACCCCATCATTTACAGTGTAAAGAACAAGCAGATCCAATGGGGAATGTTAAATTTC 

50 CTTTCCCTCAAAAATATGCATTCAAGATGA (SEQ ID NO: 270) 



AOLFR147 sequences: 

MPSASAAfflFNLSSYNPGPFILVGn'GLEQFHVWIGIPFCIIYWAWGNCILLYLIVVEHSLHEPMF 
FFLSMLAMTDLILSTAGWKALSIFWLGAREriTPGCLTQMFFLHYNFVLDSAILMAMAFDHYV 
5 5 AICSPLRYTTILTPKTIIKSAMGISFRSFCIILPD VFLLTCLPFCRTRIIPHTYCEHIGVAQLACADISI 
NFWYGFCVPIMTVISDVILIAVSYAHILCAVFGLPSQDACQKALGTCGSHVCVILMFYTPAFFSI 
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LAHRFGHNVSRTFHIMFANLYI\aPPALNPMVYGVKTKQIRDKm (SEQ ED NO: 

271) 



ATGCCATCrGCCTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCn^ 
5 TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATC 
ATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCTCTACCTCATTGTGGTGGAGCATA 
GTCTTCATGAACCCATGTTCTTCirrCTCTCCATGCrGGCCATGACTGACCT^ 
ACAGCTGGTGTGCCTAAAGCACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 
CAGGATGCCTTACACAAATGTTCTTCCnTCACTATAACTTTGTCCTGGAT^ 

10 ATGGCCATGGCATTTGATCACTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTT 
GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATC 
CTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACA 
CATACTGTGAGCATATAGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCCATCAACrTCTG 
GTATGGCTTTTGTGTTCCCATCATGACGGTCATCrCAGATGTGATTCTCATTGCTG 

1 5 ACGCACACATCCTCTGTGCTGTCTTTGGCCTTCCCTCCCAAGATGCCTGCCA 

CGGCACTTGTGGTTCTCATGTCTGTGTCATCCTCATGTTTTATACACCTGCCm^ 
TCCTCGCCCATCGCTTTGGACACAATGTCTCTCGCACCTTCCACATCATGTTTGCCAATCTC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 
GAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 

20 

AOLFR148 sequences: 

MPTVNHSGTSHTWHLLGIPGLQDQH^lWISPFFISYVTALLGNSLLmIL^ 
MLAGADIVLSTCTIPQALAffWFRAGDISLDRCITQLFFfflSTFISESGILLVMAFDHYIAICYPLR 
YTTlLTNALIKKICVTVSLRSYGTIFPIIFLLKJU.TFCQNNIIPHTFCEfflGLAKYAC^ 
25 FSILMSTWLDVVLmiSYMLILHAVFHMPSPDACHKALNTFGSHVailLFYGSGIFT^^ 
HIPPCIHIPLANVCILAPPMLNPIIYGIKTKQIQEQWQFLFIKQKITLV (SEQ ID NO: 273) 



ATGCCTACTGTAAACCACAGTGGCACTAGCCACACAGTCITCCACTTGCTGGGCATCCCTG 
GCCTACAGGACCAGCACATGTGGATTTCTATCCCATTCTTCATTTCCTATGTCACCGCCCTT 

30 CTTGGGAACAGCCTGCTCATCTTCATTATCCTCACAAAGCGCAGCCTCCATGAACCCATGT 
ACCTCTTCCTCTGCATGCTGGCTGGAGCAGACATTGTCCTCTCCACGTGCACCATTCCT 
GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGGATCGTTGCATCACTCAGCT 
CTTCTTCATCCATTCCACCTTCATCTCTGAGTCAGGGATCTTGCTGGTGATGGCOT 
ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCTTACAAATGCTCTGATCAA 

35 GAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTACAATTTTCCCTATCATATTTCTTT 
TAAAAAGATTGACTTTCTGCCAGAATAATATTATTCCACACACCTTTTGTGAACACAT^ 
CCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTTTCCATTCT^ 
ATGTCGACGGTGGTCTTAGATGTTGTACTAATTTTTATTTCCTATATGCTGATTCTCCATGC 
TGTCTTCCACATGCCTTCTCCAGATGCTTGCCACAAAGCTCTCAACACATTTGGCTCCCATG 

40 TCrGCATCATCATCCTCTTTTATGGGTCTGGCATCTTCACAATCCTTACC 

CGCCACATTCCACCTTGTATCCACATCCCGTTGGCTAATGTCTGCATTCTGGCTCCACCTAT 
GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGTTT 
TTGTTTATAAAACAGAAAATAACirrGGTTTAA (SEQ ID NO: 274) 



45 AOLFR149 sequences: 

MSNASLLTAFILMGLPHAPALDAPLFGWLVVYVLTVLGNLLmLmV^ 
SFIDMWFSTXnrWKLLMTLWPSGRAISFHSCMAQLYFFOTLGGTECFLYRVMSCDRYL^ 
LRYTSMMTGRSCrLLATSTWLSGSLHSAVQAILTFHLPYCGPNWIQHYLCDAPPILK^^ 
AIETVIFVTVGrVASGCFVLIVLSYVSIVCSILRmTSEGKHRAFQTCASHCIVVLCFFGPGLFI^^ 
50 PGSRKAVDGWAWYTVLTPLLNPVVYTLRJ^VKKAL^^ (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 
TGGACGCCCCCCTCTTTGGAGTCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 
55 CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCACCATGTACTACTTCCTCA 
CCAACCTGTCGTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCTGATGAC 
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TTTGGTGTTCCCAAGTGGCAGGGCTATCTCCTTCCACAGCTGCATGGCTCAGCTCTAm 
TTCACTTCCTAGGGGGCACCGAGTGTTTCCTCTACAGGGTCATGTCCTGTGATCGCTACCT 
GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATGACTGGGCGCTCGTGTACTCTTCTG 
GCCACCAGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGGCCATATTGACTTTCC 
5 ATTTGCCCTACTGTGGACCCAACTGGATCCAGCACTATTTGTGTGATGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCATAGAGACTGTCATITTTGTGACTGTTGGAATA 
GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
GCGGATCCGCACCTCAGAGGGGAAGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 
GTGGTCCTTTGCTTCTTTGGCCCTGGTCTTTTCATTTACCTGAGGCCAGGCTCCAGGAAAGC 
10 TGTGGATGGAGTTGTGGCCGTTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTGTGT 
ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAAAGACAAAGTAGCAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 



AOLFR150 sequences: 
15 MELGNVTRVKEFrFLGLTQSQDQSL\a.FLFLCLVYMTrLLGNT.LrMW 

NLAILDICFSSTTAPKVLLDLLSKKKTISYTSCMTQIFLFHLLGGADIFSLSVM^ 
HWTIMSRGQCTALISASWMGGFVHSIVQISLLLPLPFCGPNVII)TFYCDWQVLK^^ 
LEFLMISNNGLVTTLWFIFLLVSYTVILMTLRSQAGGGRRKAISTCT^ 
PALHCPPHRKGHLCHLHCHLPSAEPFDLHSEEPGNEVSHEKTEEKTRAF (SEQ ID NO: 277) 

20 

ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTATATTTCTGGGACTTACTCAATCC^ 
AAGACCAGAGTTTGGTCnTGTTTCTTTTT^ 

AACCTCCTCATCATGGTCACCGTGACCTGTGAGTCTCGCCTTCACACCCCCATGTACTTCCT 
GCTCCGCAATCTAGCCATCCTTGACATCTGCTTCTCCTCCACAACTGCTCCTAAAGTCT^ 

25 TGGACCTTCTGTCAAAGAAAAAGACCATATCCTATACAAGCTGCATGACACAGATATTTCT 
CTTCCACCTCCTTGGTGGGGCAGACATTTTTTCTCTCTCTGTGATGGCGTTTGACTG^^ 
TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCCT 
CATCTCTGCCTCTTGGATGGGGGGCTTTGTCCACTCCATCGTGCAGATCTCCCTGTTGCTGC 
CTCTCCCTTTCTGTGGACCCAATGTTCTTGACACTTTCTACTGCGATGTCCCCCAGGTC 

30 AAACTCACm'GCACTGACACmTGCTCTTGAGTTC^ 

CACTACCCTGTGGTTTATCTTCCTGCTTGTGTCCTACACAGTCATCCTAATGACGCTGAGGT 
CTCAGGCAGGAGGGGGCAGGAGGAAAGCCATCTCCACTTGCACCTCCCCACATCACTGTG 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTG^ 
AGAAAAGGCCATCTCTGTCACCTTCACTGTCATCTCCCCTCTGCTGAACCCTTTGATCTACA 

35 CTCTGAGGAACCAGGAAATGAAGTCAGCCATGAGAAGACTGAAGAGAAGACTCGTGCCTT 
CTGA(SEQIDNO:278) 



AOLFR151 sequences: 

MFSPNHTIVTEFILLGLTDDPVLEKJLFGWLAIYLITLAGNLCMILLmTNSHLQTPMYFFLGH 
40 FVDICYSSNVTPNMLHNFLSEQKTISYAGCFTQCLLFL\LVITEFYILASMAXDRYVAIC 
SmSKNICVCLVTIPYMYGFLSGFSQSLLTFHI^FCGSLEINHFYCADPPLIMLACSDTO 
MFWAGITslLSSSLFIILLSYLFIFAAJffmSAEGRHKAFSTCASHLTrVTLFYGT^^ 
KSX^ESmAWYTFLSPMLNPLFi^SLRNTDVILAMQQMIRGKSFHm (SEQ ID NO: 279) 



45 ATGTTCTCCCCAAACCACACCATAGTGACAGAATTCATTCrCTTGGGACTGACAG^^ 

CAGTGCTAGAGAAGATCCTGTTTGGGGTATTCCTTGCGATCTACCTAATCACACTGGCAGG 
CAACCTGTGCATGATCCTGCTGATCAGGACCAATTCCCACCTGCAAACACCCATGTATTTC 
TTCCTTGGCCACCTCTCCTTTGTAGACATTTGCTATTCTTCCAATGTTACTCCAAATATC 
GCACAATTTCCTCTCAGAACAGAAGACCATCTCCTACGCTGGATGCITCACACAGTGT^ 

50 CTCTTCATCGCCCTGGTGATCACTGAGTTTTACATCCTTGCTTCAATGGCATTGGATCGCTA 
TGTAGCCATTTGCAGCCCTTTGCATTACAGTTCCAGGATGTCCAAGAACATCTGTGTCTGT 
CTGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTC^ 
TCACTTATCCTTCTGTGGCTCCCTTGAAATCAATCATTTCTACTGCGCTGATCCTCCTCTTA 
TCATGCTGGCCTGCTCTGACACCCGTGTCAAAAAGATGGCAATGTTTGTAGTTGCAGGCTT 

55 TAATCTCTCAAGCTCTCTCTTCATCATTCTTCTGTCCTATCTrTTCATT^ 

CAGGATCCGTTCTGCTGAAGGCAGGCACAAAGCCriTTTCTACGTGTGCTTCCCACCTGACA 
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ATAGTCACTITGTTTTATGGAACCCTCTTCTGCATGTACGTAAGGCCTCCATCAGAGAAGT 
CTGTAGAGGAGTCCAAAATAACTGCAGTCTTTTATACTTTTTTGAGC 
ATTGATCTATAGCCTACGGAACACAGATGTAATCCITGCCATGCAACAAATGATTA 
AAATCCTTTCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 

5 

AOLFR152 sequences: 

MDQI>mTNVKEFFFLELTRSRELEFFLFVWFAVYVAT^ 
KSVLDIWSSITWKFLVDLLSDRKTIS\nsrDCMAQIFFFHFAGG.\Dff^^ 
HYVTMMRKJEVWVALWASWSGGLHSIIQVILMLPFPFCGPOTLD/^ 
10 FALELFMISNNGLVTLLWFLLLLGSYTVILVMLRSHSGEGRNKALSTCTSHMLW 

YIYCRPFMTLPMDTTISINNTVITPMLNPIIYSLRNQEMKSAMQRL^ (SEQ E) 

NO: 281) 



ATGGACCAGATCAACCACACTAATGTGAAGGAG'l i 1" 1"! CTTCCTGGAACTTACACGTTCCC 

15 GAGAGCTGGAGTTTTTCTTGTTTGTGGTCTTCTrTGCTGTGTATGTAGCAACAGTCC 

AAATGCACTCATTGTGGTCACTATTACCTGTGAGTCCCGCCTACACACTCCTATGTACTTTC 
TCCTGCGGAACAAATCAGTCCrGGACATCGTTTTTTCATCTATCACCGTCCC^ 
GTGGATCTirrATCAGACAGGAAAACCATCTCCTACAATGACTGCATGGCA 
TCTTCCACTTTGCTGGTGGGGCAGATATTTTTTTCCTCTC^^ 

20 CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCC 
TTGGTGGTGGCTTCTTGGGTGAGTGGTGGTTTGCATTCAATCATCCAGGTAATTCTGATGC 
TTCCATTCCCCTTCTGTGGCCCCAACACACTGGATGCCITCTACTGTTATGTGCT^ 
GTAAAACTGGCCTGCACTGACACCTTTGCTTTGGAGCTTTTCATGATCTCTAACAACGGAC 
TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCTACACTGTCATTCTGGTGATGCTG 

25 AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACTCTTCACTTCGTGCCTTGTGTTTACATCTACTGCCGGCCCTTCATGACGCTGCC 
CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 
CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 

30 

AOLFR153 sequences: 

MSKTSLVTAFILTGLPHAPGLDAPLFGIFLVVYVLTVLGNLLILL^ 
FmMWSTVTWKMLMTLVSPSGRAISFHSCVAQLYFFHFLGSTECFLYT\^SYDRYI^ 
RYTSMMSGSRCALLATSTWLSGSLHSAVQTILTFHLPYCGPNQIQHYLCDAPPILKLACADTSA 
35 NEMVn^VDIGLVASGCFLLrVTSYVSIVCSILRIHTSEGRHRAFQTCASHCIWLCl^V^ 

PGSRDVYDGWAIFYTVLTPLLNPVWTLRNKEVKKAVLKLRDKVAHSQGE (SEQ ID NO: 
283) 



ATGTCCAAGACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
40 TGGACGCCCCACTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 
CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTTT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACTTG 
45 GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGAC^^ 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGGACATTGGGCTAGT 
GGCCTCGGGCTGCTTTCTCCTGATAGTGCTGTCnTATGTGTCCATCGTCT^ 
50 GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGCATCGT 
GGTCCTTTGCTTTTTTGTNNCCTGTGTTTTCATTTACCTG^^ 
TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACACCCCTTCT^ 

ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
TCTCAGGGAGAATAA (SEQ ID NO: 284) 

55 
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AOLFR156 sequences: 

MCWAMPSPFTGSSTRNMESRNQSTVTEFIFTGFPQLQDGSLLYFFPLLFIYTFIiro^ 
DTHLGNPMYNFISIFSFLEIWYTTATIPKMl^NLISEKKAJSMTGCI^ 
MAroRYVAICNPLRYQMMTPRLCAHl^AGSCLFGFLlLLPEIVMISTLPFCGPNQmQ 
5 VLSLACTDTSMILIEDVIHAVTmTFLIIALSYVRIWVILRIPSSEGRQKAXSTCAG^^ 
SVSLMYLRFSNTYPPVLDTAIALNlFrVLAPFFhTIIYSLRNKDNlN^ 
(SEQIDNO: 285) 

ATGTGCTGGGCTATGCCCTCTCCATTTACAGGTAGCTCTACTAGAAATATGGAGAGCAGAA 
1 0 ACCAATCAACAGTGACTGAATTTATCITCACrGGATTCCCTCAGOT 
CCTGTACITCTTTCCTTTACTTTTCATCTATACT^ 

CTCTGCTGTAAGGCTGGACACCCATCTGGGCAACCCCATGTATAATTTTATCAGTATATTTT 

CCmCTGGAGATCTGGTACACCACAGCCACCATTCCCAAGATGCTCTCCAACCTCATC^ 

TGAAAAGAAGGCCATCrCAATGACTGGCTGCATCTTGCAGATGTATTTCrrCCACTCACTT 

15 GAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 
ACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCACCTCTCTGCAGGTT^ 
TGCCTCTTCGGTTTCCTTATCCTGCTTCCCGAGATTGTGATGATTTCCACACTGCCTT^ 
TGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCTAAGCCTGGCCTGT 
ACAGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCT 

20 TCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGGATTCCCTCTTCT 
GAAGGGAGGCAAAAGGCTNTTTCTACCTGTGCAGGCCACCTCATGGTCTTCCTGATATTCT 
TTGGCAGTGTATCACTCATGTACTTGCGTTTCAGCAACACTTATCCACCAGTTTTGGACAC 
AGCCATTGCACTGATGTTTACTGTACTTGCTCCATTCTTCAATCCCATCATTTATAGCCTGA 
GAAACAAGGACATGAACAATGCAATTAAAAAACTGTTCTGTCrrCAAy^ 

25 AGCCTGGAGGTTAA (SEQ ID NO: 286) 



AOLFR157 sequences: 

MAMDNVTAVFQFLLIGISNYPQWRDTFFTLVLIIYLSTLLGNGFMIFLIOT 
SFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSLALATAECLLLAAMAYDRVVAISNP 
30 LRYSWMNGPVCVCLVATSWGTSLVLTAMLILSLRLHFCGANVIN^ 
NEFMILITSIFTLLLPFGF\^LSYIRIAMAIIRmSLQGRLKAFTT^^ 
QSKSSPDQDKFISWYGALTPMLNPLIYSUIKKDVKRAIRKV^ (SEQ ID NO: 287) 



ATGGCCATGGACAATGTCACAGCAGTGTTTCAGTTTCTCCTTATTGGCATTTCTAACTATCC 
35 TCAATGGAGAGACACGTTTTTCACATTAGTGCTGATAATTTACCTCAGCACATTGT^^ 
AATGGATTTATGATCTTTCTTATTCACTTTGACCCCAACCTCCACACTCCAATCTACT^^ 
CCTTAGTAACCTGTCTTTCTTAGACCTTTGTTATGGAACAGCTTCCATGCCCCAGGCTTTGG 
TGCATTGTTTCTCTACCCATCCCTACCTCTCTTATCCCCGATGTTTGGCTCAAACGAGTGTC 
TCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTATGACCGTGTGG 
40 TTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGTCTGC^ 
GGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCCTATCCCTGAGG 
CTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAGATTCTCTCCCTCATTAA 
GCTGACCTGITCTGATACCAGCCTCAATGAATTTATGATCCTCATC^^ 
TGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTACATACGAATTGCTATGGCTA^ 
45 ATTCGCTCACTCCAGGGCAGGCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGG 
TGACAATCTTCTATGGGTCAGCCATCTCCATGTATATGAAAACTCAGTCC^ 
TGACCAGGACAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTG 
ATATATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGG 
ACATGA (SEQ ID NO: 288) 

50 

AOLFR158 sequences: 

MKAGNFSDTPEFFLLGLSGDPELQPILFMLFLSMYLATMLGNLLIILAVNSDSHLHTPMYFL^ 
LSLVDICFTSTTMPKMLVMQAQAQSINYTGCLTQICFVLVFV 

LRYNVIMNPKLCGLLLLLSFIVSVLDALLHTLMVLQLTFCrDLEIPHFFCELAfflLKLAC^ 
55 NILWLVTSLLGVWLSGIIFSYTRIVSSVMKPSAGGKYKAFSICGSHLIVVSLFYGTGFG^^ 
GATHSSRKGAL\SVMYTWTPMLNPLn^SLRNKDMLKALRKLISRIPSFH (SEQ ID NO: 289) 
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ATGAAAGCAGGAAACTTCTCAGACACTCCAGAATT(mTCTCTTGGGATT^^^ 
CGGAGCTGCAGCCCATCCTCTTCATGCTGTTCCTGTCCATGTACCTGGCCACAATGCTGGG 
GAACCTGCTCATCATCCTGGCCGTCAACTCTGACTCCCACCTCCACACCCCCATGTACTTCC 
5 TCCTCTCTATCCTGTCCTTGGTCGACATCTGTTTCACCrCCACCACGATGCCCAAGATGCTG 
GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCTGCT 
TTGTCCTGGTTTITGTTGGATTGGAAAATGGAATTCTGGTCATGATGGCCTATG^ 
TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCTG 
CTGOTCTGCTGTCCTTCATCGTTAGTGTCCTGGATGCTCTGCTGCACACGTTGATGGTGCT 

10 ACAGCTGACOTCTGCATAGACCTGGAAATTCCCCACTTTTTCTGTGAACTAGCT 

TCAAGCTCGCCTGTTCTGATGTCCTCATCAATAACATCCTGGTGTATTTGGTGACCAG^ 
GTTAGGTGTTGTTCCTCTCTCTGGGATCATTTTCTCTTACACACGAATTG 
TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCTTTTTCCATCTGCGGGT^^ 
CGTTGTTTCCTTGTTTTATGGAACAGGGTTTGGGGTGTACCTTAGT^ 

15 CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 
ACTCATTTACAGCCTGAGAAACAAGGACATGTTGAAGGCTTTGAGGAAACTAATATCTAG 
GATACCATCTTTCCATTGA (SEQ ID NO: 290) 



AOLFR159 sequences: 

20 MGPRNQTAVSEFLLMKVTEDPELKLIPFSLFLSMYLVmGNLLILlJ^\n[SDSHLHTPM^ 
LSFTDICLTTTTWmVMQAQNQSITYTGCLTQrCLVLVFAGLESC^^ 
RYTVLM^^raFWGLLILLSMFMSTMDALVQSLMVLQLSFCK^^ 
INNILFTFASSWGAIPLSGIIFSYSQIVTSVLRMPSARGKYKAFSTCGCHLSWSLFYGTA^ 
SAVAESSRITAVASVMYTVVPQMMNPFIYSLRNKEMKXAI.R^ (SEQ ID NO: 291) 

25 

ATGGGACCCAGAAACCAAACAGCTGTTTCAGAATTTCTTCTCATGAAAGTGACAGAGGAC 
CCAGAACTGAAGTTAATCCCTTTCAGCCTGTTCCTGTCCATGTACCTGGTCACCATCCTGG 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCTGACTCCCACCTCCACACCCCCATGTACTTC 
CTTCTCTTTAATCTCTCCTTTACTGACATCTGTTTAACCACAACCACAGTCCCAAAGATCCT 

30 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACACAGGCTGCCTCACCCAGATCTGT 
CTTGTCTTGGTTTTTGCTGGCTTGGAAAGTTGCTTTCTTGCAGTCAT 
TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCTCATGAATGTCCATTTCTGGGGCTTG 
CTGATTCTTCTCTCCATGTTCATGAGCACTATGGATGCCCTGGTTCAGAGTCTGATGGTATT 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCTTTGTTCTTCTGTGAAGTCGT^ 

35 ATCAAGCTCGCCTGTTCTGACACCCTCATCAACAACATCCTCATATATTTTGCAAGTAGTGT 
ATTTGGTGCAATTCCTCTCTCTGGAATAATTTTCTCTTATTCTCAAAT^^ 
TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCTCTC 
TGTTTTTTCCTTGTTCTATGGGACAGCTTTTGGGGTGTACATTAGTTCTGCTG^^ 
CTTCCCGAATTACTGCTGTGGCTTCAGTGATGTACACTGTGGTCCCTCAAATGATGAACCC 

40 CTTCATCTACAGCCTGAGAAATAAGGAGATGAAGAAAGCTTTGAGGAAACTTATTGGTAG 
GCTGTTTCCTTTTTAG (SEQ ED NO: 292) 



AOLFR160 sequences: 

MPMQLLLTDFnFSnO^IINSMEARNQTAISKFLLLGLmDPELQPV^^ 
45 AVISDSHLHTPMYFFI^NLSFLDICLSTTTIPmLVTNnQAQNRSIT^ 

LLAAMAYDRYVAICHPLRYTVIMNPRLCGLLILLSLLTSVVNALLLSLM 
CELAQVIQLTCSDTLINNILnTAACIFGGWLSGIILSYTQITSCVLRMPSASGKH^ 
SIVLLFYGAGLGVYISSWTDSPRKTAVASVMYSVFPQMVNPFIYSLRNKD^^ 
SLLWCAICFGFRFLE (SEQ ID NO: 293) 

50 

ATGCCGATGCAGCTGCTGCTTACAGATTTTATTATCTTTTCC^ 

CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCTCCTGGGACTGATAGAGGAT 
CCGGAACTGCAGCCCGTCCTTTTCAGCCTGTTCCTGTCCATGTACTTGGTCACCATCCTGGG 
GAACCTGCTCATCCTCTTGGCTGTCATCTCTGACTCTCACCTCCACACCCCCATGTACTTCT 
55 TCCTCTCCAATCTCTCCTTTTTGGACATTTGTTTAAGCACAACC^^ 

GTGAACATCCAAGCTCAGAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCTGCT 
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TTGTCTTGTTTTTTGCTGGCTTGGAAAATTGTCTCCTTGCAGCAATGGCCTATGACCGCTAT 
GTGGCCATTTGTCACCCCCTTAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCTTCTCTCrCTGTTGACTAGTGTTGTGAATGCCOT 
AGGCTGTCCTTCTGCACAGACCTGGAAATCCCGCrCTTCTTCTGTGAACTGGCTC 
5 TCCAACTCACCTGTTCAGACACCCTCATCAATAACATCCTGATATATTTTGCAGC^ 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGTOTACACT^ 

GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCTCTCC 
ATTGTTCTCTTGTTCTATGGGGCAGGTTTGGGGGTGTACATTAGTTCTGTGGTTACTGACT^ 
ACCTAGGAAGACTGCAGTGGCTTCAGTGATGTATTCTGTGTTCCCTCAAATGGTGA^ 
10 TTTATCTATAGTCTGAGGAATAAGGACATGAAAGGAACCTTGAGGAAGTTCATAGGGAGG 
ATACCTTCTCTTCTGTGGTGTGCCATTTGCTTTGGATTCAGGTTTCTAGAGTAA (SEQ ID 
NO: 294) 



A0LFR161 sequences: 

1 5 MEPRNQTSASQFILLGLSEKPEQETLLFSLFFCMYLVMWGNLLIILAISIDSm 
SLVDFCLATNTIPKMLVSLQTGSKAISYPCCLIQMWFHFFGIVDSVIIA^ 
YAKmSLRLCRLLVGALWAFSCFISLTHILLMARLWCGSHEVPHYFC^ 
IFILIVAGMVIATPFVCILASYARILVAIMKWSAGGRKKAFSTCSSHLSW 
SS\^LTTVKEKASAVMYTAVTPMLNPFIYSLRNRDLKGALRKL^^^ (SEQ ID NO: 295) 

20 

ATGGAACCAAGAAACCAAACCAGTGCATCTCAATTCATCCTCCTGGGACTCTCAGAAAAGC 
CAGAGCAGGAGACGCTTCTCTTTTCCCTGTTCTTCTGCATGTACCTGGTCATGGTCGT^ 
GAACCTGCTCATCATCCTGGCCATCAGCATAGACTCCCACCTCCACACCCCCATGTACTTCT 
TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCCACCAACACCATCCCTAAGATGCT 
25 GGTGAGCCTTCAAACCGGGAGCAAGGCCATCTCTTATCCCTGCT^ 

TTCTTCCATTTCTTTGGCATCGTGGACAGCGTCATAATCGCCATGATGGCTTATGACCGGTT 

CGTGGCCATCTGCCACCCATTGCACTACGCCAAGATCATGAGCCTACGCCTCTGTCGCCTG 

CTGGTCGGCGCCCTCTGGGCGTTTTCCTGCTTCATCTCACTCACT 

CCGTCTCGTTTTCTGCGGCAGCCATGAGGTGCCTCACTACITCTGCGACCrCACTCCCATCC 
30 TCCGACTTTCGTGCACGGACACCTCTGTGAATAGGATCTTCATCCTCATTGTGGCAGGGAT 
GGTGATAGCCACGCCCTTTGTCTGCATCCTGGCCTCCTATGCTCGCATCCTTGTGGCCATCA 
TGAAGGTCCCCTCTGCAGGCGGCAGGAAGAAAGCCTTCTCCACCTGCAGCTCCCACCTGTC 
TGTGGTTGCTCrcrTCTATGGGACCACCATTGGCGTCTATCTGTGTCCCTCCT^ 
CCACTGTGAAGGAGAAAGCTTCTGCGGTGATGTACACAGCAGTCACCCCCATGCTGAATCC 
35 CTTCATCTACAGCTTGAGGAACAGAGACCTGAAAGGGGCTCTCAGGAAGCTGGTCAACAG 
AAAGATCACCTCATCTTCCTGA (SEQ ID NO: 296) 



AOLFR162 sequences: 

MMRLMK^VRGRNQTEVTEFLLLGLSDNPDLQGVLFALFLLIYR^^ 
40 TPMYFFLSSLSFVDASYSSSVTPKMLWLMAENKAISFHGCAAQFYFFGSF 

YDRYAAIWNPLLYPVLVSGRICFLLIATSFLAGCGNAAIHTGMTFRLSFCGSNRINH^ 
LKLSCSDTHFNGIVIMAFSSFrVISCVMIVLISYLCIFIAVLKMPSL^ 

FGTILFMYLRPTSSYSMEQDKWSWYWIIP\a.NPLIYSLKNKDVKK^ (SEQ ID 

NO: 297) 

45 

ATGATGAGACTTATGAAAGAGGTTCGAGGCAGAAATCAAACAGAAGTAACAGAATTTCTC 
CTCTTAGGACrrTCCGACAATCCAGATCTACAAGGAGTCCTCmGCAT^ 
CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTGATTAAGATTGATCTCTGT 
CTCCACACCCCCATOTATTTCTTTCTCAGTAGCCrCTC^^ 
50 TCCGTCACTCCCAAGATGCTGGTGAACCTCATGGCTGAGAATAAGGCCATTTCTTTTCATG 
GATGTGCTGCCCAGTTCTACTTCTTTGGCTCCTTCCTGGGGACTGAGTGOTCCTGTTGGCC 
ATGATGGCATATGACCGCTATGCAGCCATTTGGAACCCCCTGCTCTACCCAGTTCT^ 
CTGGGAGAATTTGCTTTTTGCTAATAGCTACCTCCTTCT^^ 

CATACATACAGGGATGACTTTTAGGTTGTCCTTTTGTGGTTCTAATAGGATCAACCATTTCT 
55 ACTGTGACACCCCGCCACTGCTCAAACTCTCTTGCTCTGATACCCACTTCAATGGC^ 
ATCATGGCATTCrCAAGTTTTATTGTCATCAGCTGTGTTATGATTGTCCT^^ 
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GTGTATCTTCATTGCCGTCTTGAAGATGCCTTCGTTAGAGGGCAGGCACAAAGCCTTCTCC 
ACCTGTGCCTCTTACCTCATGGCTGTCACCATATTCTTTGGAACAATCCTCTTCATGTACTT 
GCGCCCTACATCTAGCTACTCAATGGAGCAAGACAAGGTTGTCrCTGTCI^ 
ATAATCCCTGTGCTAAATCCCCTCATCTATAGTTTAAAAAATAAGGATGTAAAAAAGGC 
5 TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 

MQRSNHTVTEFILLGFTrDPGMQLGLF\^LGVYSLTWGNSTLI\aiCN^ 
LSFLDLWYSSVYTPKILVTCISEDKSISFAGCLCQFFFSAGLAYSECYLLAAVAYDRYVAISKPL 
10 LYAQAMSIKLCALLVAVSYCGGFINSSUTKKTFSFNFCRENIIDDFFCDLLPLVELACGEKGG^ 
IMMYFLLAShrvaCPAVLILASYLFIITSVLRJSSSKGYLKAFSTCSSHLTSVTLYYGSILYFi'A^^ 
SYSFDMDKIVSTFYTVWPMLNLMIYSLRNKD\^ALKKLLP (SEQ ID NO: 299) 



ATGCAGAGGAGCAATCATACAGTGACTGAGTTTATACTGCTGGGCTTCACCACAGACCCA 

15 GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACTGTGGTAGGAA 
ATAGCACCCTCATCGTGTTGATCTGTAATGACTCCTGCCTCCACACACCCATGTATTTTT^ 
ACTGGAAATCTGTCGTTTCTGGATCTCTGGTATTCTTCTGTCTACACCCCAAAGATCCTAGT 
GACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCTGTGTCAGTTCTTCTTCT 
CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCTGGCTGCCGTGGCTTATGACCGCTACGT 

20 GGCCATCTCCAAGCCCCTGCTTTATGCCCAGGCCATGTCCATAAAGCTGTGTGCATTGCTG 
GTAGCAGTCTCATATTGTGGTGGCTTrATTAACTCTTCAATCATCACCAAGAAAACGTTTTC 
CTTTAACTTCTGCCGTGAAAACATCATTGATGACTTTTTCT^ 

AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGATGTACTTCCTGCTGGCCTCCAA 
TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTCCTACCTCTTTATCATCACCAGTGTCTTGA 
25 GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCITCTCCACATGCTCCTCCCACCTGAC^ 
GTCACTTTATACTATGGCTCCATTCTCTACATCTACGCTCTCCCCAGATCTAGCTATTCTTT 
TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATGTTGAATCTCATG 
ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCTCTGAAAAAACTTCTCCCATAA(S 
ID NO: 300) 

30 

AOLFR164 sequences: 

MFLTERNTTSEATFTLLGFSDYLELQPLFFWLAWGFSWGNLGMIVIIK^ 

HLSFVDFCYSSIL\PMMLVNLWEDRTISFSGCLVQFFFFCTFWTELILFAVM^ 
LLYTVAISQKLCAMLVWLYAWGVACSLTLACSALKLSFHGFNTINHFFCELSSLISLSWDS^^ 
35 SQLLLFTVATFNEISTLLHLTSYAFIIVTTLKMPSASGHRKVFSTCASHLTAITIFHGTILFLYCVP 
NSKNSRHTVKVASWYTVVPLLNPLIYSLR>^KD\^An^ 
(SEQ ID NO: 301) 

ATGTTTCTGACAGAGAGAAATACGACATCTGAGGCCACATTCACTCTCTTGGGCTTCTCAG 

40 ATTACCTGGAACTGCAAATTCCCCTCTTCTTTGTATTTCTGGCAGTCTACGGCTTCAGTGTG 
GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 
ATTTTTTCCTCAACCACCTCTCCTTTGTGGATTTCTGCTATTCCTCCATCATTGCTCCCATGA 
TGCTGGTGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGTTTGGTGCAATT 
CTTTTTCTTTTGCACCTTTGTAGTGACTGAATTAATTCTATTTGCGGT 

45 ACTTTGTGGCCATTTGCAATCCTCTGCTCTACACAGTTGCCATCTCCCAGAAACTCTGTGCC 
ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCTCTG 
CTTTAAAGTTATCTTTTCATGGTTTCAACACAATCAATCATTTCTTCT 
CTGATATCACTCTCTTACCCTGACTCTTATCTCAGCCAGTTGCTTCTT^ 
TTTTAATGAGATAAGCACACTACTCATCATTCTGACATCTTATGCATTCATCA 

50 CCTTGAAGATGCCTTCAGCCAGTGGGCACCGCAAAGTCTTCTCCACCTGTGCCTCCCACCT 
GACTGCCATCACCATCTTCCATGGCACCATCCTCTTCCTCTACTGTGTACCCAACTCCAAAA 
ACTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCT^ 
TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 
ACAAAATATTTTCATATTAAACATAGGCATTGGTATCCATTTAATTl^ 

55 A (SEQ ID NO: 302) 
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AOLFR165 sequences; 

MAVGRNNTIVTKFILLGLSDHPQiMKIFLFMLFLGLYLLTLAWNLSLIALI^^ 
SM.SFLDICYVSSTAP™LSDnTEQKTISFVGCATQYFWCGMGLTECFLIJuV^ 
PLLYTVLISHTLCLmWGAYVGGFLSSFIETYSWQHDFCGPYMINHFFCDLPPVLALSCSDTF 
5 TSEWTFIVSVWGIVSVLWLISYGYIVAAVVKISSATGRTKAFSTCASHLTAVT^^ 
YMRPSSSYSLim)KWSIFYALVIPVVNTIIYSFRNKEIKN^^^ 
(SEQUDNO: 303) 



ATGGCTGTAGGAAGGAACAACACAATTGTGACAAAATTCATTCTCCTGGGACTTTCAGACC 

1 0 ATCCTCAAATGAAG ATTTTCCTTTTCATGTTATTTCTGGGGCT 

TGGAACTTAAGCCTCATTGCCCTCATTAAGATGGACTCTCACCTGCACATGCCCATGTACT 
TCTTCCTCAGTAACCTGTCCTTCCTGGACATCTGCTATGTGTCCTCCACCGCCCCTAAGATG 
CTGTCrGACATCATCACAGAGCAGAAAACCATTTCCTTTGTTGGCTGTG^^^ 
TTGTCTTCTGTGGGATGGGGCTGACTGAATGCTTTCTCCTGGCAGCTATGGCCT^ 

1 5 GTATGCTGCAATCTGCAACCCCITGCTTTACACAGTCCTCATATCCCATACACm 

AGATGGTGGTTGGCGCCTATGTGGGTGGATTCCTTAGTTCTTTCATTGAAACATACTCT^ 
CTATCAGCATGATTTCTGTGGGCCCTATATGATCAACCACTTTTTCTGTGACCTCCCTCCAG 
TCCTGGCrCTGTCCTGCTCTGATACCTTCACCAGCGAGGTGGTGACCTTCATAGTCAGTGTT 
GTCGTTGGAATAGTGTCTGTGCTAGTGGTCCTCATCTCTTATGGTTACATTGTTGCTGCTGT 

20 TGTGAAGATCAGCTCAGCTACAGGTAGGACAAAGGCCTTCAGCACTTGTGCCTCTCACCTG 
ACTGCTGTGACCCTCTTCTATGGTTCTGGATTCTTCATGTACATGCGACCCAGTTCCAGCTA 
CTCCCTAAACAGGGACAAGGTGGTGTCCATATTCTATGCCTTGGTGATCCCCGTGGTGAAT 
CCCATCATCTACAGTTTTAGGAATAAGGAGATTAAAAATGCCATGAGGAAAGCCATGGAA 
AGGGACCCCGGGATTTCTCACGGTGGACCATTCATTTTTATGACCTTGGGCTAA (SEQ ID 

25 NO: 304) 



AOLFR166 sequences: 

MEMENCTRVKEFIFLGLTQNREVSLVLFLFLLLVYVTTLLGNLLIM 
NLSIADICFSSITWKVLVDLLSERKTISFNHCFTQMFLFHLIGGVDWSLSV^^ 
30 HYATIMSRDHCIGLTVAAWLGGFVHSIVQISLLLPLPFCGPNVLDTFYCDVHRVLKLAHTO 
ELL^^SNNGLLTTLWFFLLLVSYIVILSLPKSQAGEGRRKAISTCTSHITVV^ 
FTALPMDKAISVTFTVISPLLNPLIYTLR^^HEMKSAMRRLm^ (SEQ ID NO: 305) 



ATGGAGATGGAAAACTGCACCAGGGTAAAAGAATTTATTTTCCTTGGCCTGACCCAGAATC 

35 GGGAAGTGAGCTTAGTcm^ATTTCTTTTCCTACTCTTGGTGTATG 

AACCTCCTCATCATGGTCACTGTTACCTGTGAATCTCGCCTTCACACGCCCATGTATTT^ 
GCTCCATAATTTATCTATTGCCGATATCTGCTTCTCITCCATCACAGTO^ 
TGGACCTTCTGTCTGAAAGAAAGACCATCTCCTTCAATCATTGCTTCACTCAGATGTTTCTA 
TTCCACCTTATTGGAGGGGTGGATGTATTTTCTCTTTCGGTGATGGCATTGGATCGATATG 

40 TGGCCATCTCCAAGCCCCTGCACTATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 
CACAGTGGCTGCCTGGTTGGGGGGCTTTGTCCACTCCATCGTGCAGATTTCCCTGTTGCTC 
CCACTCCCTTTCTGCGGACCCAATGTTCTTGACACTTTCTACTGTGATGTCCACCGGGTCCT 
CAAACTGGCCCATACAGACATTTTCATACTTGAACTACTAATGATTTC^^ 
CTCACCACACTGTGGTTTTTCCTGCTCCTGGTGTCCTACATAGTCATATTATCATTACCCAA 

45 GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 
GGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCCA 
TGGATAAGGCCATCTCTGTCACCTTCACTGTCATCTCCCCTCTGCTCAACCCCTTGATCTAC 
ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 

50 

AOLFR167 sequences: 

MSITKAWNSSSVTMFILLGFTDHPELQALLFVTFLGIYLTTLAWNLALIFLIRG^ 
LSNLSFIDICYSSAVAPNMLTDFFWEQKTISFVGCAAQFFFFVGMGLSECLLLTAMAYDRYAAI 
SSPLLYPTIMTQGLCTRAIWGAYVGGFLSSLIQASSIFRLHFCGPNIINHFFCDL^^ 
55 FLSQVVNFLVWTVGGTSFLQLLISYGYrVSAXnLKffSAEGRWKAC^ 
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F\^RPSSSYLLGRDKWS\TYSLVIP2V1LNPLIYSLRN1CEIKDALWKVLER^ (SEQ ID 

NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCTCATCAGTGACCATGTTCATCCTCCTGGGATTCA 

5 CAGACCATCCAGAACTCCAGGCCCTCCTCTTTGTGACCTrCCTGGGCATCTATC^ 

CTGGCCTGGAACCTGGCCCTCATTTTTCTGATCAGAGGTGACACCCATCTGCACACACCCA 
TGTACITCTTCCTAAGCAACTTATCTTTCATTGACAT^ 

AATATGCTCACTGACTTCTTCTGGGAGCAGAAGACCATATCATTTGTGGGCTGTGCTGCTC 
AGTTTTTTTTCTTTGTCGGCATGGGTCTGTCTGAGTGCCTCCTCCTGACTGCTATGOCATAC 

10 GACCGATATGCAGCCATCTCCAGCCCCCTTCTCTACCCCACTATCATGACCCAGGGCCTCT 
GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTGAGCTCCCTGATCCAGGCCAG 
CTCCATATTTAGGCTTCACTTTTGCGGACCCAACATCATCAACCACTTOT 
CACCAGTCCTGGCTCTGTCTTGCTCTGACACCTTCCTCAGTCAAGTGGTGAATTTCCTC^ 
GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCTATGGTTACATAGTGT 

15 CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 
CGCATCTGATGGTGGTGACTCTGCTGTTTGGGACAGCCCTTTTCGTGTACTTGCGACCCAG 
CTCCAGCTACrrGCTAGGCAGGGACAAGGTGGTGTCTGTTTTCTATTCATTGGTGATCCCC 
ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAAGAGATCAAGGATGCCCTGTGGAAG 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 

20 

AOLFR168 sequences: 

MEKINNVTEFIFWGL^QSPEmKVCFVWSFFYIIILLGNLLI^ 
DICYSSVTAPKMVDLLAKDKTISYVGCMLQLLGVHFFGCTEIFILTVMAYDRYVA^ 
TIMNRETCNKMLLGTWVGGFLHSIIQVALWQLPFCGPNEIDHYFCD\^PVLKLACT^ 
25 VVWANSGmLGSFVILLISYSIILVSLRKQSAEGRRKALSTCGSHIAM^^^ 

TTFSEDmVA WYTniPMLNPLIYTLRNAEVKNAMKKLWGRN (SEQ ID NO: 

309) 



ATGGAAAAAATAAACAACGTAACTGAATTCATTTTCTGGGGTCTTTCTCAGAGCCCAGAGA 
3 0 TTGAGAAAGTTTGTTTTGTGGTGTTTTCTTTCTTCTAC ATAATCATTCTTCTGGGAA^ 
CTCATCATGCTGACAGTTTGCCTGAGCAACCTGTTTAAGTCACCCATGTATTTC 
CTTCTTGTCTTTTGTGGACATTTGTTACTCTTCAGTCACAGCTCCCAAGATGATTGT^ 
TGTTAGCAAAGGACAAAACCATCTCCTIATGTGGGGTGCATGTTGCAACTGCTTGGAGTAC 
ATTTCTTTGGTTGCACTGAGATCITCATCCTTACTGTAATGGCCT^^ 
35 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 
TAGGGACGTGGGTAGGTGGGTTCTTACACTCCATTATCCAAGTGGCTCTGGTAGTCCAACT 
ACCCTTTTGTGGACCCAATGAGATAGATCACTACTTTTGTGATC 

CTTGCCTGCACAGAAACATACATTGTTGGTGTTGTTGTGACAGCCAACAGTGGTACCATTG 
CTCTGGGGAGTTTTGTTATCTTGCTAATCTCCTACAGCATCATCCTAGTTTCCCTGAGAAAG 
40 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGCCATGGTCG 
TTATCTTTTTCGGCCCCTGTACTTTTATGTACATGCGCCCTGATACGACCT^ 
AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCTCTGATTTATA 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATGTm 
GGCTAAAGGGAAATAG (SEQ ID NO: 3 10) 

45 

AOLFR169 sequences: 

MMDNHSSATEFHLLGFPGSQGLHHILFAIFFFFYLVTLMGNTVnVIVCVDKRLQSPMW 
STIJEILVTTIIWMMLWGLLFLGCRQYLSLHVSLNFSCGTMEFALLGVMAVDRW 
MIMNSSTCIWVVIVSWWGFLSEIWPIYATFQFTFRKSNSLDHFYCDRGQLLKLS 
50 LFLMAWILIGSLIPTIVSYTYnSmKIPSASGRRKAFSTFASHFTCVVTGYGSC 

GVEYNKIVSLLVSVLTPFLNPFIFTLRNDKVKEALRDGMKRCCQLLKD (SEQ ID NO: 3 1 1) 



ATGATGGACAACCACTCTAGTGCCACTGAATTCCACCTTCTAGGCTTCCCTGGGTCCCAAG 
GACTACACCACATTCTTTTTGCTATATTCTTTTTCTTCTATTTAGTGACATTA^ 
55 ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCT 
CAGCCACCTCTCTACCCTGGAGATCCTGGTCACAACCATAATTGTCCCCATGATGCTTTGG 
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GGATTGCTCTTCCTGGGATGCAGACAGTATCTTTCTCTACATGTATCGCTCAACIT^ 
TGGGACCATGGAGTTTGCATTACTTGGAGTGATGGCTGTGGACCGTTATGTGGCTGTGTGT 
AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGG^^ 
CATGGGTGTTTGGATTTCTTTCTGAAATCTGGCCCATCTATGCCACATTTCAGTTT 
5 CGCAAATCAAATTCATTAGACCATTTTTACTGTGACCGAGGGCAATTGCTCAAACTG 
GCGATAACACTCirCTCACAGAGTTTATCCrTTTCTTAATGG 

TCTTTGATCCCTACGATTGTCTCCTACACCTACATTATCTCCACCATCCTCAAGATCCCGTC 
AGCCTCTGGCCGGAGGAAAGCCTTCTCCACTTTTGCCTCCCACTTCACCTGTGTTGTGATTG 
GCTATGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACACAGGGAGTTGAGTACAA 
1 0 TAAGATAGTTTCCCTGTTGGTTTCTGTGTTAACCCCCTTCCTGAATCCTTTCATC^^ 

TCGGAATGACAAAGTCAAAGAGGCCCTCCGAGATGGGATGAAACGCTGCTGTCAACTCCT 
GAAAGATTAG (SEQ ID NO: 312) 



AOLFR170 sequences: 

15 MSFTSLIPSLCFSLTLPFLFCYLSLLPFI^APLFITRWLLAFLSLFSVSWVSSVSSSMVLCLYLSVS 
ASPSWCFSCMQGPILWIMANLSQPSEFVLLGFSSFGELQALLYGPFLMLYLLAFMGNTIIIVMVI 
ADTHLHTPMYFFLGNFSLLEILVTMTAVPRiMLSDLLWHKVITFTGCM^ 
TDMALDW^VAICHPLRYGTLMSRAMCVQLAGAAWAAPFLAMWTVLSRAHLDYCHG^ 
FFCDNEPLLQLSCSDTRLLEFWDFLMALTFVLSSFLVTLISYGYIVTT\a.RIPSAS 

20 SHLTLWIGYSSTIFLYVia>GKAHSVQVRKWALVTSVLTPFLNPFILTFCNQTVKTV^ 
RLKGLCKAQ (SEQ ID NO: 313) 

ATGTCTTTCACTTCTCTCATACCCTCACTCTGTTTCTCCTTGACTCTCCCATTCCTGTTTTGT 
TATCTTTCTTTATTGCCGTTTCTTTCTGCTTTTCTGTTTATCACTCGCTGGC 

25 CTCTCTCTATTCTCrGTCTCTGTCCCTGTTTCTTCT^ 

TATCTCTCTGTTTCTGCCTCTCCGTCTGTCTTTTGTTTCTCTTGCATGCAGGGCCCCATACTG 
TGGATCATGGCAAATCTGAGCCAGCCCTCCGAATTTGTCCTCITGGGCTTCTCCTCCTTTGG 
TGAGCTGCAGGCCCTTCTGTATGGCCCCTTCCTCATGCTTTATCTTCTCGCCTTCATGGGAA 
ACACCATCATCATAGTTATGGTCATAGCTGACACCCACCTACATACACCCATGTACTTCTTC 

30 CTGGGCAATTTTTCCCTGCTGGAGATCTTGGTAACCATGACTGCAGTGCCCAGGATGCTCT 
CAGACCTGTTGGTCCCCCACAAAGTCATTACCTTCACTGGCTGCATGGTCCAGTTCTACTTC 
CACTTTTCCCTGGGGTCCACCTCCTTCCTCATCCTGACAGACATGGCCCTTGATCGCTTTGT 
GGCCATCTGCCACCCACTGCGCTATGGCACTCTGATGAGCCGGGCTATGTGTGTCCAGCTG 
GCTGGGGCTGCCTGGGCAGCTCCTTTCCTAGCCATGGTACCCACTGTCCTCTCCCGAGCTC 

35 ATCTTGATTACTGCCATGGCGACGTCATCAACCACTTCTTCTGTGACAATGAACCTCTCCTG 
CAGTTGTCATGCTCTGACACTCGCCTGTTGGAATTCTGGGACTTTCTGATGGCCT^ 
TGTCCTCAGCTCCTTCCTGGTGACCCTCATCTCCTATGGCTACATAGTGACCACTGTGCTGC 
GGATCCCCTCTGCCAGCAGCTGCCAGAAGGCTTTCTCCACTTGCGGGTCTCACCTCACACT 
GGTCTTCATCGGCTACAGTAGTACCATCTTTCTGTATGTCAGGCCTGGCAAAGCTCACTCT 

40 GTGCAAGTCAGGAAGGTCGTGGCCTTGGTGACTTCAGTTCTCACCCCCTTTCTCAATCCCT 
TTATCCTTACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCAGAGGCT 
GAAAGGCCTTTGCAAGGCACAATGA (SEQ ID NO: 314) 

AOLFR171 sequences: 

45 MVGNLLIWVTTIGSPSLGSLMYFFLAYLSLMDAIYSTAMSPKLMn)LLCDK^ 
EHLLGGAEWLLVVMAYDRYVAISKPLHYLNIMNRLVCILLLWAM^ 
ICGPNVIDHSVCDMYPLLELLCLDrYFIGLTWANGGnCMVIFTFLLISCGVILNFLKTYS 
HKALPTCISHIIWALWWCffMYVRPVSNFPFDKXMTVFYSIITLMLNPL^^ 
KNLWCEKLSIVRKRVSPTLNIFIPSSKATNRR (SEQ ID NO: 315) 

50 

ATGGTGGGAAACCTCCTCATTTGGGTGACTACTATTGGCAGCCCCTCCTTGGGCTCCCTAA 
TGTACTTCTTCCTTGCCTACTTGTCACTTATGGATGCCATATATTCCACTGCCATGTCACCC 
AAATTGATGATAGACTTACTCTGTGATAAAATCGCTATTTCOTGTCAGCTTGCATGGGTC 
AGCTCTTCATAGAACACTTACTTGGTGGTGCAGAGGTCTTCCTTTTGGTGGTGATGGCCTA 
55 TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGGTT 
TGCATCCTTCTGTTGGTGGTGGCCATGATTGGAGGTTTTGTGCACTCTGTGGTTCA^ 
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CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCTGTCTG 
ACCCATTGTTGGAACTGTTGTGCCTTGACACCTACTTTATAGGACTCACTGTGGTTG^ 
TGGTGGAATAATTTGTATGGTCATCTTTACCTTTCTGCTAATCTCCTGTGGAGTCATC^ 
ACTTCCTTAAAACTTACAGTCAGGAAGAGAGGCATAAAGCCCTGCCTACCTGCATCT 
5 CATCATTGTGGTTGCCCTCGTTTTTGTTCCCTGTATTTTTAT 
ACTTTCC(mTGATAAATTAATGACTGTGTTTTATTCAAT^^ 

TTAATATACTCGTTGAGACAATCAGAGATGAAAAATGCTATGAAAAATCTCTGGTGTGAA 
AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACTGAACATATTTATTCCTAGTTCTA 
AGGCAACAAATAGGCGGTAA (SEQ ID NO: 316) 

10 

AOLFR172 sequences: 

NIAETLQLNSTFLHPNFFILTGFPGLGSAQTWLTLWGPIYLLALLGNGALPAVW 
FLLLAIIAATDLGLATSIAPGLLAVLWLGPRSWYAVCLVQMFFVHALTAMESG^^ 
AAAIGRPLHYPVLVTKACVGYAALALALKAVAIVWFPLLVAKFEHFQAKTIGHTYCAHM^ 
15 VELWGNTQATNLYGLALSLAISGMDILGITGSYGLIAHAVLQLPTREAHAKAFGTC^ 
AFYIPGLFSYLAHRFGHHTVPKPVHILLSMYLLLPPALNPLTYGAR^ 
(SEQ ID NO: 317) 



ATGGCAGAAACTCTACAACTCAATTCCACCTTCCTACACCCAAACTTCTTCATACT^^ 
20 GCTTTCCAGGGCTAGGAAGTGCCCAGACTTGGCTGACACTGGTCTTTGGGCCCATTTATCT 
GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGCI^ 
ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTTGGGCCCCGATCTGTGCCATATGCTGTGT 
GCCTGGTCCAGATGTTCITTGTACATGCACTGACTGCCATGGAATCAGGTGTG(n^ 
25 CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
AAAGCCTGTGTGGGTTATGCAGCCTTGGCCCTGGCACTGAAAGCTGTGGCTATTGTTGTAC 
CTTTCCCACTGCTGGTGGCAAAGTTTGAGCACITCCAAGCCAAGACCATAGGCCAT^ 
TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTTATA 
TGGTCTGGCACTTTCACTGGCCATCTCAGGTATGGATATTCTGGGTATCACTGGCTCCTAT 
30 GGACTCATTGCCCATGCTGTGCTGCAGCTACCTACCCGGGAGGCCCATGCCAAGGCCTTTG 
GTACATGTAGTTCTCACATCTGTGTCATTCTGGCCTTCTACATACCTGGTCTCTTCTC^^ 
CTCGCACACCGCTTTGGTCATCACACTGTCCCAAAGCCTGTGCACATCCTTCTCTCCA^ 
CTACTTGCTGCTGCCACCTGCCCTCAACCCCCTCATCTATGGGGCCCGCACCAAGCAGATC 
AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO: 318) 

35 

AOLFR173 sequences: 

MSHTNVrnWAVFVLPGIPGLEAYfflWLSPLCLIYITAVLGNSILIWrV^ 

N^AVMDILLSTTTWKALAIFWLQAHNLAFDACVTQGFFVHMMFVG 
APLRYTTVLTWPWGRlALA\aTRSFCIIFPVIFLLKIU.PFCLTNIVPHSYCEHIGVAI^ 
40 MWYGFSWIVMVILDVILIAVSYSLILRAWRLPSQDARHKALSTCGSHLCVILMF^ 
THHFGRNffQHVHILLANLYYAVPPMLNPIWGVKTKQIREGVAHRFFDIKT^ 
(SEQ ID NO: 319) 



ATGAGTCACACCAATGTTACCATCTTCCATCCTGCAGTTTTTGTCCTTCCTGGCATCCCTGG 
45 GTTGGAGGCTTATCACATTTGGCTGTCAATACCTCTTTGCCTCATTTACATC^ 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 
TTTCTTCCTCTCAATGCTGGCCGTCATGGACATCCTGCTGTCTACCACCACTGTGCCCAAGG 
CCCTAGCCATCTTTTGGCTTCAAGCACATAACATTGCTTTTGATGCCTGTGTCAC^^ 
TTCTTTGTCCATATGATGTTTGTGGGGGAGTCAGCTATCCTGTTAGCCATGGCCT^ 
50 CTTTGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATGGCCTGTTGTGGGG 
AGGATTGCTCTGGCCGTCATCACCCGAAGCTTCTGCATCATCTTCCCAGTCATATTCTTGCT 
GAAGCGGCTGCCCTTCTGCCTAACCAACATTGTTCCTCACTCCTACTGTGAGCATATTGGA 
GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTAACATTTGGTATGGCTTCTCAGTGCCCAT 
TGTCATGGTCATCTTGGATGTTATCCTCATCGCTGTGTCTTACTCACTGATCCTCCGAGCAG 
55 TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACTTGTGGCTCCCACCT 
CTGTGTCATCCTTATGTTTTATGTTCCATCCTTCTTTACCTTATTGACCCATCAT^^ 
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TAATATTCCTCAACATGTCCATATCTTGCTGGCCAATCTTTATGTGGCAGTGCCACCAATGC 
TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 
CmOACATCAAGACTTGGTGCTGTACCTCCCCTCTGGGCTCATGA (SEQ ID NO: 320) 



5 AOLFR175 sequences: 

MHFLSQNDLNINLIPHLCLHRHSVIAGAJTIHRHMKIFNSPS 
LFTVAm.LTLMGNGSIICAVH\VDQRLHAPMYILLANFSFLEICYVT^ 
SGCFLQFWFFSLGSTECFFLAVMAFDRYLAICRPLRYPTMTRRLCnmV^ 
VMSQMSFCGSRiroHFLCDPAPLLTLTCKKGPVIELWS\a.SPLPWMLFLFI^^ 
1 0 RWSAAGRRKAFSTCGSHUl WSIJYGSVLVMYGSPPSKNEAGKQKTVT^^ 
YSLRNKDMRKALKKFWGT (SEQ ID NO: 321) 

ATGCATTTTCTTTCCCAAAATGATTTAAATATAAATCTGATTCCCCATCT^ 
TCATTCAGTAATTGCTGGTGCTTTTACAATTCACAGGCACATGAAAATCTTCA^ 

15 agcaactccagcaccttcactggcttcatccrcctgggcttcccttgccccagggaggggc 
agatcctcctctttgtgctcttcactgttgtttacctcct 

atcatctgtgctgtgcactgggatcagagactccacgcccccatgtacatcctgctcgcca 
acttctccttcttggagatatgttatgtcacctccacagtccccagcatgctggccaacttc 
ctctctgacaccaagatcatctcgttctctggctgcttcctccagttctacttt^ 

20 ttgggctctacagaatgctttttcctggcagttatggcatttgatcgatacct^ 

tcggcctctacgctatccaaccattatgaccagacgtctctgtaccaatcttgtggtcaatt 
gctgggtacttggtttcatctggttcttgattcctatcgtcaacatctcccaaatgtcc^ 
tgtggatctaggattattgaccacttcctatgtgacccagctcctcttctaactctcacttg 
caaaaaaggccctgtgatagagcttgtcm'ttctgtcttaagtcctctgcctgtct^ 

25 tctttctcttcattgtggggtcctatgctctggtcgtgagagctgtgttgag^^ 

gcagctgggagaagaaaggctttctccacctgtgggtctcacctggctgtggtttcactgt 
tctacggctcagtactggtcatgtatgggagcccaccatctaagaatgaagctggaaagc 
agaagactgtgactctgttttattctgttgttaccccactgcttaaccct 
cttaggaacaaagatatgagaaaagctctgaagaaattttggggaacataa (seq id no: 

30 322) 



AOLFR176 sequences: 

MFFimSLVTSWLTALGPQNRTMHFVTEFVLLGFHGQREMQSCFFSFILVLYLLTLLGNGAI^^ 
AVKLDRRLHTPMYILLGNFAFLErWYISSTWNMLVNIL 
35 LSVMAYDRYLAICRPLHYPSMTGKFCIILVCVCWGGFLCYPVPrVTISQLPFC^^ 

PGPLFALACISAPSTELICYTFNSMIIFGPFLSILGSYTLVIRAVLCIPSGAGRTKAFSTCGSHLMV 

VSLFYGTLMVMYVSPTSGNPAGMQKirTLVYTAMTPFLNPLIYSLRNKDN^ 

QN (SEQ ID NO: 323) 



40 ATGTTCrTTATTATTCATTCTTTGGTTACTTCTGTTTTTCTAACAG 
CAGAACAATGCATTTTGTGACTGAGTTTGTCCTCCTGGGTTTCC^^ 

CAGAGCTGCTTCTTCTCATTCATCCTGGTTCTCTATCTCCTGACACTGCTAGGGAATGGAGC 
TATTGTCTGTGCAGTGAAATTGGACAGGCGGCTCCACACACCCATGTACATCCTTCTGGGA 
AACTTTGCCTTTCTAGAGATCTGGTACATTTCCTCCA^^^ 

45 CCTCTCTGAGATTAAAACCATCTCCTTCTCTGGTTGCTTCCTGCAATTCTATTTCT^^ 

ACTGGGTACAACAGAGTGTTTCirrTTATCAGTTATGGCTTATGATCGGTACCTGGCCATC 
TGTCGTCCATTACACTACCCCTCCATCATGACTGGGAAGTTCTGTATAATTCTGGTCTGTGT 
ATGCTGGGTAGGCGGATTTCTCTGCTATCCAGTCCCTATTGTTCTTATCTCCCAACTTCCCT 
TCTGTGGGCCCAACATCATTGACCACTTGGTGTGTGACCCAGGCCCATTGTTTGCACTGGC 

50 CTGCATCTCTGCTCCTTCCACTGAGCTTATCTGTTACACCTTCAACTCGATGATTATCTTTG 
GGCCCTTCCTCTCCATCTTGGGATCTTACACTCTGGTCATCAGAGCTGTGCTTTGTATTCCC 
TCTGGTGCTGGTCGAACTAAAGCTTTCTCCACATGTGGGTCCCACCTAATGGTGGTC^ 
TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAATGACTCCATTCTTAAATCCCCTTATCTAT 

55 AGTCTTCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCTGGGGTTAACAGTTAGC 
CAAAACTGA (SEQ ID NO: 324) 
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AOLFR177 sequences: 

MSFFFVDLRPMMlSATHIVTEFlLLGFPGCWKIQrFLFSLFLVn^TLLGNGAnYAW 
TPNmLLGNFAFLEIWYVSSTIPNMLVNIl^KTKAISFSGCFLQFYF 
5 RYLAICHPLQYPAIMTVRFCGKLVSFCWLIGFLGYPIPIFYISQLPFCGPNiroHFLCDN^ 

SCAPAPITECIFYTQSSLVLFFTSMYILRSYILLLTAWQVPSAAGRRKAFSTCGSHL\^SL^^ 

TVMVMYVSPTYGIPTLLQKILTLWSVTTPLFNPLI^^ 

(SEQIDNO: 325) 

10 ATGTCTTTCTTCTTTGTAGACTTAAGACCCATGAACAGGTCAGCAACACACATCGTGACAG 
AGTTTATTCTCCTGGGATTCCCTGGTTGCTGGAAGATTCAGATT^ 

TTGGTGATTTATGTCTTGACCTTGCTGGGAAATGGAGCCATCATCTATGCAGTGAGATGCA 

ACCCACrACTACACACCCCCATGTA(mTCTGCTGGGAAATTTTGCCTTCC^ 

TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCTCCAAGACCAAGGCCATCTC 

1 5 ATTTTCTGGGTGCTTCCTCCAGTTCTATTTCTT(mTTC^ 

TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCTGC 
CATCATGACTGTAAGGTTCTGTGGTAAGCTGGTGTCTTTCTGTTGGCTTATTGGATTCCTT^ 
GATACCCAATTCCCATTTTCTACATCTCCCAACTCCCCTTCTGTGGTCCTAATATCATTGAT 
CACTTCCTGTGTGACATGGACCCATTGATGGCTCTATCCTGTGCCCCAGCTCCCATAACTG 

20 AATGTATTTTCTATACTCAGAGCTCCCTTGTCCTCTTTTTCACTAGTATGTACA^ 

TCCTATATCCTGTTACTAACAGCTGTTTTTCAGGTCCCTTCTGCAGCTGGTCGGAG^^^ 
CCnrCTCTACCTGTGGTTCTCATTTGGTTGTGGTATCTCTT^ 

ATGTATGTAAGTCCTACATATGGGATCCCAACTTTATTGCAGAAGATCCTCACACTGGTAT 
ATTCAGTAACGACTCCTCTTTTTAATCCTCTGATCTATACTCTTCGTAATAAGGACATGA^ 
25 CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ID NO: 
326) 



AOLFR178 sequences: 

MVGANHSWSEFVFLGLTNSWEIRLLLLWSSMFYMASMMGNSLILLTVTSDPHLHSPMYFL^ 
30 ANLSFIDLGVSSVTSPmiYDLFRKHEVISFGGCIAQIFFIHVIGGVEMVLLlAMAFDRYV^ 
LQYLTIMSPmCMFFLVAAWVTGLmSWQLWVVNLPFCGPNVSDSFYCDL^ 
RLEFMVTANSGFISLGSFFILIISYVVnLTVLKHSSAGLSKALSTLSAHVSVA^ 
PSPSTHLDKFLAIFDAVLTPVLNPIIYTFRN (SEQ ID NO: 327) 



35 ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTTGTGTTCCTGGGACTCACCAATTCCT 

GGGAGATCCGACTTCTCCTCCTTGTGTTCTCCTCCATGTTTTACATGGCCAGTATGATGGGA 
AACTCTCTCATTTTGCTCACTGTGACTTCTGACCCTCACTTGCACTCCCCCATGTATTTTCT 
GTTAGCCAACCTCTCCTTCATTGACCTGGGTGTTTCCTCTGTCACTTCTCCCAAAATC^ 
ATGACCTGTTCAGAAAGCACGAAGTCATCTCCTTTGGAGGCTGCATCGCTCAAATCTTCTT 
40 CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAT 
GTGGCCATATGTAAGCCCCTCCAGTACCTGACCATTATGAGCCCAAGAATGTGCATGTTCT 
TCTTAGTGGCTGCCTGGGTGACCGGCCTTATCCACTCTGTAGTTCAATTGGTTTTTGTAGTA 
AACTTGCCCTrCTGTGGTCCTAATGTATCGGACAGCTTTTACTG^^ 

CAAACTTGCCTGCACAGACAGCTACCGACTGGAGTTCATGGTTACAGCCAACAGTGGATTC 
45 ATCTCTCTGGGCTCCTTCTTCATACTGATCATTTCCTATGTGGTCATCATTCTCACTGTTCT 
GAAACACTCITCAGCrGGTTTATCCAAGGCTCTGTCCACCCTI^ 
GTAGTTTTGTTCTTTGGTCCTTTGATTTTTGTCTATACGTGGCCATCT^ 
GGATAAGTTTCTGGCCATCTTTGATGCAGTTCTCACTCCTGTTTTAAATCCT^ 
CATTCAGGAATTGA (SEQ ID NO: 328) 

50 

AOLFR179 sequences: 

MNGMNHSWSEFWMGLTNSREIQLLLFWSLLFYFASMMGNLVIWTV^^ 
ANLSiroMAFCSITAPmiCDffKKHKAISFRGCITQIFFSHALGGTEMVLLI^^ 
LHYLTIMSPRMCLYFLATSSIIGLIHSLVQLWVVDLPFCGPNIFDSFYCDLPRLLRLACTN^ 
55 EFMVTVNSGLISVGSFVLLVISYU^ILFTVWKHSSGGLAKALSTLSAHVTWILFFGPLM^ 

PSPTSHLDKYLAIFDAFITPFLNPVrYTFRNKDMKVAMRRLCSRLAHFTm (SEQ ID NO: 329) 
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ATGAATGGAATGAATCACTCTGTGGTATCAGAATTTGTATTCATGGGACTCACCAACTC^ 
GGGAGATTCAGCTTCTACTTTTTGTTTTCT(^^ 

AACCTTGTCATTGTATTCACTGTAACCATGGATGCTCATCTGCACTCCCCCATGTATTTCCT 
5 CCTGGCTAACCTCTCAATCATTGATATGGCATTTTGCTCAATTACAGCCCCTAAGATGAT^ 
GTGATATTTTCAAGAAGCACAAGGCCATCrCCTTTCGGGGATGTATTACrCAGATOT 
TAGCCATGCTCTTGGGGGCACTGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAC 
ATGGCCATATGTAAACCTCTCCACTACCTGACCATCATGAGCCCAAGAATGTGTCTATACT 
TTTTAGCCACTTCCTCTATCATTGGCCTTATCCACrCATTGGTCCAATTAGl"!! 
10 GATTTACCTTTTTGTGGTCCTAATATCTTTGACAGTTTTTACTGTGATCTCCCTCGGCTCCT 
CAGACTTGCCTGTACCAACACCCAAGAACTGGAGTTCATGGTCACTGTCAATAGTGGACTC 
ATTTCTGTGGGCTCCTTTGTCITGCTGGTAATT^ 

GAAACATTCTTCTGGTGGTCTAGCCAAGGCCCTCTCTACCCTGTCAGCTCATGTCACTGTG 
GTCATCTTGTTCTTTGGGCCACTGATGTTTTTCTACACATGGCC^ 
1 5 GG ATAAATATCTTGCTATTTTTGATGCATTTATTACTCCr^^ 

CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 



AOLFR180 sequences: 

20 MTNKMYAIYIKNLNWSFLIVQCLQPTMAIF^WTTSS 

ALLGNSMIFLVUTKIUU-HKPMYYFLSMLAAVDLCLTITTLPTVLGVLWFHAM 
FVHAFSLLESSVLVAMAFDRFVAICNPLNYATILTDRMVLVIGL\aCI^ 

HGGHELSHPFCYHPEVIKYTYSKPWISSFWGLFLQLYLNGTDVLFILFSWLILRTVLGIVAR^ 
QQKAI^TCVCfflCA\TIFYWLISLSLAHRLFHSTPRVLCSTLAMYLLLPP\^NPII^ 
25 QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO: 33 1 ) 



ATGACTAATAAAATGTATGCTATATATATAAAGAATCTTAATTATTTTTCTTTCCTCATAGT 

TCAGTGTCITCAACCAACCATGGCAATATTCAATAACACCACTTCGTCTTC^ 

TCCTCACTGCATTCCCTGGGCTGGAATGTGCTCATGTCTGGATCTCCATTCCAGTCTGCTGT 

30 CTCTACACCATTGCCCTCTTGGGAAACAGTATGATCTTTCTTGTCATCATTACTAAGCGGA 
GACTCCACAAACCCATGTArTATTTCCTCTCCATGCTGGCAGCTGTTGATCTATGTCTGACC 
ATTACGACCCTTCCCACTGTGCTTGGTGTTCTCTGGTTTCATGCCCGGGAGATCAGCT^ 
AGCTTGCTTCATTCAAATGTTCTTTGTGCATGCTTTCTCCITGCTGGAGTCCTCGGTGCT 
TAGCCATGGCCTTTGACCGCTTCGTGGCTATCTGTAACCCACTGAACTATGCTACTATCCTC 

35 ACAGACAGGATGGTCCTGGTGATAGGGCTGGTCATCTGCATTAGACCAGCAGTTTTCTTAC 
TTCCCCTTCrrGTAGCCATAAACACTGTGTCITTTCATGGGGGTCACGAGC^ 
TTTTGCTACCACCCAGAAGTGATCAAATACACATATTCCAAACCTTGGATCAGCAGTTT^ 
GGGGACTGTTTCTTCAGCTCTACCTGAATGGCACTGACGTATTGTTTATTCTTTTCTCCT 
GTCCTGATCCTCCGTACTGTTCTGGGCATTGTGGCCCGAAAGAAGCAACAAAAAGCT 

40 GCACTTGTGTCTGTCACATCTGTGCAGTCACTATTTTCTATGTGCCACTGATC^ 

TTGGCACACCGCCTCTTCCACTCCACCCCAAGGGTGCTCTGTAGCACTTTGGCCAATATTTA 
TCTGCTCTTACCACCTGTGCTGAACCCTATCATTTACAGCTTGAAGACCAAGACAATC^ 
CAGGCTATGTTCCAGCTGCTCCAATCCAAGGGTTCATGGGGTTTTAATGTGAGGGGTCIT 
GGGGAAGATGGGATTGA (SEQ ID NO: 332) 

45 

AOLFR181 sequences: 

MSVLNNSEVKLFLLIGIPGLEHAHIWFSIPICLMYLLAMGNCTILFIIKTEPS 
AVSDMGLSLSSLPTMLRWLFNAMGISPNACFAQEFFmGFTVMESSVLLMSLDRFLAIHNPL^ 
YSSILTSNRVAmGLILAmsn.LVIPFPFrLRRLKYCQKNLLSHSYCLiIQDTM^ 
50 n^GFFL^LCTMLDLALIVLSYVLILKTILSIASLAERLKALNTCVSfflCAVLTFYVPnT^ 

AKJHKSPLVVILIAI)MFLLWPLMNPIWCVKT^^ (SEQ ID NO: 333) 



ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTTTTCCTTCTGATTGGGATCCCAGGACTGG 
AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCTCATGTACCTGCTTGCCATCATGGGC 
55 AACTGCACCATTCTCTTTATTATAAAGACAGAGCCCTCGCTTCATGAGCCCATG 
CCTTGCCATGTTGGCTGTCTCTGACATGGGCCTGTCCCTCTCCTCCCTTCCT 
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GGGT(nTCTTGTTCAATGCCATGGGAATTTCACCTAATGCCTGCTTTGCTCAAGAATTCTTC 

ATrCATGGATTCACTGTCATGGAATCCTCAGTACTTCTAATTATGTCTTTGGACCGCTTTCT 

TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCTAAAATG 

GGACTTATTTTAGCCATTAGGAGCATTCTCTTAGTGATTCCATTTCCCTTCACCTTAAGGAG 

ATTAAAATATTaTCAAAAGAATCTTOTrCTCACTCATACrGTCTTCATCAGGATACCATGA 

AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCTATGGCrrCTTCATTGCTCTCTGTACT 

ATGCTGGACTTGGCACTGATTGTTTTGTCTTATGTGCTGATCTTGAAGACTATACTCAGCAT 

TGCATCTTTGGCAGAGAGGCTTAAGGCCCTAAATACCTGTGTCTCCCACATCTGTGCTGTG 

CTCACCTTCTATGTGCCCATCATCACCCTGGCTGCCATGCATCACTTTGCCAAGCACAAAA 

GCCCTCTTGTTGTGATCCTTATTGCAGATATGTTCTTGTTGGTGCCGCCCCTTATGAACCCC 

ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCTTGGGGAAGTTGCTTAAT 

GTATGTGGGAGATAA (SEQ ED NO: 334) 



AOLFR182 sequences: 

MTLGSLGNSSSSVSATFLLSGIPGLERMHIWISIPLCFMYLVSIPGNCTILFIIKTERSLHEPMYLFL 
SMLALIDLGI^LCTLPTVLGIFWVGAREISHDACFAQLFFfflCFSFLESSVLLSMAFDRFVAICHP 
LHYVSILTNTVIGRIGLVSLGRSVALIFPLPFMLKRFPYCGSPVLSHSYCLHQEVMKLACADMK 
ANSIYGMFVrVSTVGIDSLLILFSYALILRTVLSIASRAERFKALNTCVSHlCAVLLFYTPMIGLSV 
IHRFGKQAPHLVQVVMGFMYLLFPPVMNPIVYSVKTKQIRDRVTHAFCY (SEQ ID NO: 335) 



ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTTCTGCTACCTTCCTGCTGAGTG 

GCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCT 

GGTTTCCATCCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAGCGCTCACTTCAT 

GAACCTATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGTCTCTCCCTTTGCAC 

TCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGCACGAGAAATTAGCCATGATGCCTGC 

TTTGCTCAGCTCTTTTTCATTCACTGCTTCTCOTCCrCGAGTCCTCTGTGCTACTGTCTATG 

GCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACAC 

AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCCATTA 

CCTTTrATGCTCAAAAGATTCCCCTATTGTGGCTCCCCAGTTCTCTCACATTCTTATTGTCT 

CCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCAT 

GirrGTCATCGTCTCTACAGTGGGTATAGACrCACTGCTCATCCTCrTCTCTTATGCTCTGA 

TCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAACACCTG 

TGTrrCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCCATGATTGGCCTCTCTGTCATCC 

ATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTGGTCATGGGTTTCATGTATCTTCT 

CnrCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 

GTGACGCATGCCTTTTGTTACTAA (SEQ DD NO: 336) 



AOLFR183 sequences: 

MTNLNASQANHRNFILTGIPGTPDKNPWLAFPLGFLYTLTLLGNGTILAVIKVEPSLHEPTYYFL 
SILALTDVSLSMSTLPSMLSIYWFNAPQIWDACIMQMFFfflVFGIVESGVLVSMAFDRFVAIRN 
PLHYVSILTHDVIRKTGISVLTRAVCVWPVPFLIKCLPFCHSNVLSHSYCLHQlSnVIMRLACAST^ 
)NSLYGLIVVIFTLGIX»\aLTLLSYVLTLKTVLGIVSRGERLKTLSTCLSHMSTVLLFm'FMGA 
ASMIHRFWEHLSPWHMVMADIYLLLPPVLNPIVYSVKTKQI (SEQ ID NO: 337) 



ATGACGAACTTGAATGCATCACAGGCCAACCACCGTAACTTCATTCTGACAGGTATCCCAG 

GAACGCCAGACAAGAACCCATGGTTGGCCTTTCCCCTGGGATTTCTCTACACACTCACACT 

CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 

TATTACrrCCTTrCTATCTTGGCTCTCACTGACGTTAGTCTCTCCATGTCCACCTTGCCCTCC 

ATGCTCAGCATCrACrGGTTTAATGCCCCTCAGATTGTTTTTGATGCATGCATCATGCAGAT 

GTTCTTCATCCATGTATTTGGAATAGTAGAATCAGGAGTCCTAGTGTCCATGGCCTTTGAC 

AGATTTGTGGCCATCCGAAACCCATTACACTATGTTTCCATCCTCACTCACGATGTTATTCG 

AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCTGTGTGGTATTCCCTGTGCCCTTCCTT 

ATAAAGTGCCTACCCTTCTGCCATTCCAATGTCTTGTCTCATTCATACTGTCTTCACCAAAA 

CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCATCGTCGTC 

ATCTTCACACTGGGGCTCGATGTTCTCCTCACTCTACTGTCTTATGTACTCACCCTGAAGAC 

TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCTCTCTCAC 
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ATGTCTACCGTGCTCCTCTTCTATGTTCCTTTTATGGGTGCTGCCTCCATGATCCACAGATT 
TTGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCTGATATATACCTACTGCTCCCG 
CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 



5 AOLFRl 84 sequences; 

MSTLPTQIAPNSSTSMAPTFLLVGMPGLSGAPSWWTLPLIAWLLSALGNGT^ 
PMHFFLFLLSVSDIGLVTALMPTLLGIALAGAHTWASACLLQMWfflWS\T^ 
RALAICRPLHYPALLTNGVISKISLAISFRCLGLHLPLPFLLAYMPYCLPQVLTHSYCLHPDVAR^ 
ACPEAWGAAYSLFVVLSAMGLDPLLIFFSYGLIGKVLQGVESREDRWKAGQTCAAHLSAVL^^ 
1 0 YIPMILLALINHPELPITQHTHTLLSYVHFLLPPLINPILYSVK^^ 
(SEQ ID NO: 339) 

ATGTCAACATTACCAACTCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCTTCT 
TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCTCATTGC 

15 TGTCTACCTTCTCTCTGCACTGGGAAATGGCACCATCCTCTGGATCATTGCCCTGCAGCCC 
GCCCTGCACCGCCCAATGCACTTCTTCCTCrrrCITGCTTAGTGTGTCT 
CACTGCCCTGATGCCCACACTGCTGGGCATCGCCCTTGCTGGTGCTCACACTGTCCCTGCC 
TCAGCCTGCCTTCTACAGATGGTTTTTATCCATGTCTTTTCTGTCATGGAGTCCTCTG 
GCTCGCCATGTCCATTGATCGGGCACTGGCCATCTGCCGACCTCTCCACTACCCAGCGCTC 

20 CTCACCAATGGTGTAATTAGCAAAATCAGCCTGGCCATTTCTTTTCGATGCCTGGGTCTCC 
ATCTGCCCCTGCCATTCCTGCTGGCCTACATGCCCTACTGCCTCCCACAGGTCCTAACCCAT 
TCTTATTGCTTGCATCCAGATGTGGCTCGTTTGGCCTGCCCAGAAGCT^ 
ACAGCCTATTTGTGGTTCTTTCAGCCATGGGTTTGGACCCCCTGCTTATTTTCTT 
GGCCTGATTGGCAAGGTGTTGCAAGGTGTGGAGTCCAGAGAGGATCGCTGGAAGGCTGGT 

25 CAAACCTGTGCTGCCCACCTCrCTGCAGTGCTCCrCTTCTATATCCCT 

ACTGATTAACCATCCTGAGCTGCCAATCACTCAGCATACCCATACTCTTCTATCCTATGTCC 
ATTTCCTTCTTCCTCCATTGATAAACCCTATTCTCTATAGTGTCAAGATGAAGGAGATTAGA 
AAGAGAATACTCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ID NO: 
340) 

30 

AOLFRl 85 sequences: 

MFYPILNDISTKJWSMMSCCMLFIKTVEIILVYNQTQSPWYPI^ 

VDCWSRDHmQSMVLASGNSSSHPVSFILLGIPGLESFQLWL\FPFCATYAVAWGMTLLHVm 
mHTLHEPMYLFLAMLAITDLVLSSSTQPKMLAIFWFHAHEIQYHACLI^ 
35 MAMALDCYVATCFPLRHSSILTPSVVIKLGTIVMLRGLLWS 

EHMAVLKLVCADTSISRGYGLFVAFSVAGFDMVIGMSYWILRAVLQLPSGEARLKAFST^ 

SfflCVILALYIPAIJFSFLTYRFGHDWRVVHILFANLYLLIPPMLNPirYGV^^ 

NIP (SEQ ID NO: 341) 



40 ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGTT 
GTAACATATTATTTATTAAAACAGTTGAAATTATTCTAGTTTATAATC^^ 
CTGGTATCCAATAGTCCCATCCAAAAGCCTTGTATATAATAATAACACTTGTTTTGATTGT^ 
ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATAITAACCAGTCCATGGTGCT 
GGCTTCAGGGAACAGCTCrrCTCATCCTGTGTCCTTCATCCTGCTTGGAATCCCAGGCCTG 

45 GAGAGTTTCCAGTTGTGGATTGCCTTTCCGTTCTGTGCCACGTATGCTGTGGCTGTTGTTGG 
AAATATCACTCTCCTCCATGTAATCAGAATTGACCACACCCTGCATGAGCCCATGTACCTC 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCTCCTCCACTCAACCTAAGATGTT 
GGCCATATTCTGGTTTCATGCTCATGAGATTCAGTACCATGCCTGCCTCATCCAGGTGTTCT 
TCATCCATGCCTTTTCTTCTGTGGAGTCTGGGGTGCTCATGGCTATGG 

50 GTGGCTACCTGCTTCCCACTCCGACACTCTAGCATCCTGACCCCATCGGTCGTGATCAAAC 
TGGGGACCATCGTGATGCTGAGAGGGCTGCTGTGGGTGAGCCCCTTCTGCTTCATGGTGTC 
TAGGATGCCCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGAGCACATGGCTGTG 
CTGAAGTTGGTGTGTGCTGATACAAGCATAAGTCGTGGGTATGGGCrCTTrGTGGCCTTCT 
CTGTGGCTGGCTTTGATATGATTGTCATTGGTATGTCATACGTGATGATTTTGAGAGCTGT 

55 GCnTCAGTTGCCCTCAGGTGAAGCCCGCCTCAAAGCTTT^ 
TGTGTCATCTTGGCTCTTTATATCCCAGCCCTTTTTTCT^ 
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GATGTGCCCCGAGTTGTACACATCCTGTTTGCTA.MCTCTATCTACTGATACCTCCCATGCT 
CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ JD NO: 342) 



5 AOLFR186 sequences: 

MSNASLVTAFELTGLPHAPGLDALLFGIFLVVYVLTVLGNLLILLVIRVDSH^^ 
FID]VrWSTVTVPKMLMTLVSPSGRAJSFHSCVAQLYFFHFLGSTECFL^^ 
RYTS^^SGSRCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILKLACADTSA 
>miVIF\a)IGIVASGCFVLIVLSYVSIVCSILmTSDGRRRAFQTCASHCI\^ 
1 0 PGSMDAMDG WAJFYTVLTPLLNP VVYTLRNKEV^^ (SEQ ID NO: 

343) 



ATGTCCAACGCCAGCCTCGTGACAGCATTCATCCTCACAGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCTCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 

15 CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTTT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACTTG 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 

20 CCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACTTTCCAT 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGTGATGGTCATCTTTGTGGACATTGGGATAGT 
GGCCTCAGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCTGC 
GGATCCGCACCTCAGATGGGAGGCGCAGAGCCTTTCAGACCTGTGCCTCCCACTGTATTGT 

25 GGTCCTTTGCTTCirrGTTCCCTGTGTTGTCATTT 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTGTGTAC 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
CCTCAGAGGAAATAA (SEQ ID NO: 344) 

30 AOLFR187 sequences: 

MAQVRALHKIMALFSANSIGAMNNSDTRIAGCFLTGIPGLEQLHIW 
CVILSQAILHEPMYIFLSMLASADVLLSTTTMPKj\LANLWLGYSHISFDGCLTQKFF^ 
VLLAMAFDRYVAICSPLRYVTILTSKVIGKIVTATLSRSFIINffPSIFLLEF^ 
MGIAHLSCSDISINVWGLAAALLSTGLDIMLrrVSYmiLQAWRLLSQD^^ 
35 ILLFYWALFSWAYRFGGRSIPCYVHILLASLYVWPMLNPVIYGVRTO 
GSK(SEQIDNO: 345) 



ATGGCACAGGTGAGGGCGCTGCATAAAATCATGGCCCTTTTTTCTGCTAACAGCATAGGTG 
CTATGAACAACTCTGACACTCGCATAGCAGGCTGCTTCCTCACTGGCATCCCTGGGCTGGA 

40 GCAACrACATATCTGGCTGTCCATCCCCTTCTGCATCATGTACATCGCTGCCCTGGAAGGC 
AATGGCATCCTAATTTGTGTCATCCTCTCCCAGGCAATCCTGCATGAGCCCATGTACATAT 
TCTTATCTATGCTGGCCAGTGCTGATGTCTTGCTCTCTACCACCACCATGCCTAAGGCCCTG 
GCCAATTTGTGGCTAGGTTATAGCCACATTTCCTTTGATGGCTGCCTCACTCAAAAGTTCTT 
CATTCACTTCCTCTTCATTCACTCTGCTGTCCTGCTGGCCATGGCCnTGACCGCTATGTGG 

45 CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCTTCATCATTATGTTTCCATCCATCTTTCTC 
TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 
TCTGTCCTGTTCTGATATCTCCATCAATGTCTGGTATGGGTTGGCAGCTGCTCTTCTCTCCA 
CAGGCCTGGACATCATGCTTATTACrGTTTCCTACATCCACATCCTCCAAGCAGTC^ 

50 CrrcCTTTCTCAAGATGCCCGCTCCAAGGCCCTGAGTACCTGTGGATCCCATATCTGTGTCAT 
CCTACTCTTCTATGTCCCTGCCCTTTTTTCTGTCTTTGCCTACAGGm^ 
TCCCATGCTATGTCCATATTCTCCTGGCCAGCCTCTACGTTGTGATTCCTCCTATGCT^ 
CCCGTTATTTATGGAGTGAGGACTAAGCCAATACTGGAAGGGGCTAAGCAGATGTTTTCA 
AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 

55 
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AOLFRISS sequences: 

MFPSLCPCVLLVQLPLMNE^^v^QCFVFCSCDSLLmMVSRFfflWFVKMK^ 
ELLCVRPWSGKTWSIRHHIFDMELLTh0^n.KFITDPFVC]^ 
GLTQ^O^EGQK\aFVTFmmVTIMGNLLIIVTLMASQSLGSPMYFFIJ^S 
5 MIVT)LI^EKKTISFQGCMAQLFMDHLFAGAEVILLVVMAYDRYMAICKPLm 
MLLAAWIGGFLHSLVQFLFIYQLPFCGPNVIDNFLCDLWLLKLACT^^^ 
AVTFFTILLSYG\aLHSLKTQSLEGKRKAFYTCASHVTVVILFFWCIFLYARPNST^^ 
VLTFITPMLNPLIYTLKNAEMKSAMRKLWSKKVSLAGKWLYHS (SEQ ID NO: 347) 

10 ATGTTCCCCTCCCTGTGTCCATGTGTTCTCCTTGTTCAACTCCCACnTATG^^ 

GCAGTGTTTTGTTTTCTGTTCTTGTGATAGTTTGCTGAGAATGATGGT^ 
ATGTCCCATTTGTAAAAATGAAAAGGATAATTGTGGGAGGATATTCTAAACACTTCT^ 
TAATGAGCTGCTCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 
TTTTGACATGGAGCTTCTGACAAATAATCTCAAATTTATCACTGACCC^^ 
15 TCCGACACCTGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACTG 
AATTTATCCTCTTAGGGCrCACACAGAACCCTGAGGGGCAAAAGGTTTTAm 
CTTACTAATCTACATGGTGACGATAATGGGCAACCTGCTTATCATAGTGACCATCATGGCC 
AGCCAGTCCCTGGGTTCCCCCATGTACrTTTTTCTGGCTTC^ 

CTATTCTACTGCATTTGCTCCCAAAATGATTGTTGACTTGCTCTCTGAGAAAAAGACCAm 
20 CCTTTCAGGGTTGTATGGCTCAACTTTTTATGGATCATTTATTTGCTGG 

CTTCTGGTGGTAATGGCCTATGATCGATACATGGCCATCTGTAAGCCTCTTCATGAATTGA 
TCACCATGAATCGTCGAGTCTGTGTTCTTATGCTGTTGGCGGCCTGGATTGGAGGcm^TCT 
TCACTCATTGGTTCAATTTCTCTTTATTTATCAGCTCCCTTTCTGTGGACCCAATGTCATTG 
ACAACTTCCTGTGTGATTTGTATCCCrrATTGAAACTTGCTTGCACC 
25 GGGCTTTCTATGATAGCTAATGGAGGAGCGATTTGTGCTGTCACCTTCTTCACTATCCTGC 
TTTCCTATGGGGTCATATTACACTCTCTTAAGACTCAGAGTTTGGAAGGGAAACGAAAAGC 
TTTCTACACCTGTGCATCCCACGTCACTGTGGTCATTTTATTCTTTGTCCCCTO^ 
GTATGCAAGGCCCAATTCTACTTTTCCCATTGATAAATCCATGACTGTAGTTCTAACTTT^ 
TAACTCCCATGCTGAACCCACTAATCTATACCCTGAAGAATGCAGAAATGAAAAGTGCCAT 
30 GAGGAAACTTTGGAGTAAAAAAGTAAGCTTAGCTGGGAAATGGCTGTATCACT^ 
(SEQ ID NO: 348) 



AOLFR189 sequences: 

MQQNNSWEFILLGLTQDPLRQKIWVIFLIFYMGTWGNMLirVTIKS 
35 ADSCFSTSTAPRLIVDALSEKKnTYNECMTQWALHLFGCMEIFVLIL^ 

TIMSQQVCIILIVLAWIGSLmSTAQIILALRLPFCGPYLIDHYCCDLQPLLKLACMDT^ 
VSNSGAICSSSFMILnSYrVUHSLRNHSAKGKKKALSACTSHnVVILFFGPCIFI^ 
KMVAVFYTIGTPFLNPLIYTSEECRSEKCHEK (SEQ ID NO: 349) 

40 ATGCAGCAAAATAACAGTGTGCCTGAATTCATACTGTTAGGATTAACACAGGATCCC^^ 

GGCAGAAAATAGTGTTTGTAATCTTCTTAATTTTCTATATGGGAACTGTGGTGGGGAATAT 
GCTCATTATTGTGACCATCAAGTCCAGCCGGACACTAGGAAGCCCCATGTACTTCTTTCTA 
TTTTATTTGTCCTTTGCAGATTCTTGCTTTTCAACTTCCACAG^ 

TGCTCTCTCTGAAAAGAAAATTATAACCTACAATGAGTGCATGACACAAGTCTTTGCACTA 
45 CATTTATTTGGCTGCATGGAGATCTTTGTCCTCATTCTCATGGCTGTTGATCGCTATGTGGC 
CATCTGTAAGCCCTTGCGTTACCCAACCATCATGAGCCAGCAGGTCTGCATCATCCTGATT 
GTTCTTGCCTGGATAGGGTCTTTAATACACTCTACAGCTCAGATTATCCTGGC 
GCCTTTCTGTGGACCCTATTTGATTGATCATTATTGCTGTGATTTGCAGCCOT 
TTGCCTGCATGGACACTTACATGATCAACCTGCTGTTGGTGTCTAACAGTGGGGCAAm 
50 CTCAAGTAGTTTCATGATTTTGATAATTTCATATATTGTCATCTTGCATTCA 

ACAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCTTGCACGTCTCACATAATTGTAGTC^^ 
CTTATTCTTTGGCCCATGTATATTCATATATACACGCCCCCCGACCACTTTCCCCATGGACA 
AGATGGTGGCAGTATTTTATACTATTGGAACACCCTTTCTCAATCCACTCATCTACACATCT 
GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SEQ ID NO: 350) 

55 
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AOLFR190 sequences: 

MQRSNHTVTEFILLGFTTDPGMQLGLFVWLGVYCLTWGSSTLIVLIC^ 
LSFLDLWSSVHTPKILVTCISEDKSISFAGCLCQFFSARLAYSECYLLAAMAYDHYVAISK^^ 
YAQTMPRRLCICLVLYSYTGGFVNAnLTSNTFTLDFCGDmTDDFFCDVTPLVKLACSVRESYQ 
5 AVLHFLLASW^SPTVLILASYLS^TT^LmSTQGRIKVFSTCSSHLISVTLYYGSILY^^ 
YSLKRDKMVSTFYTMLFPMLNPMF^SLRSKDMKDALKI^ (SEQ ID NO: 351) 



ATGCAGAGGAGCAATCACACAGTGACTGAGTTCATCCTGCTGGGCTTCACCACAGATCCAG 
GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCTGACTGTGGTAGGAAG 

10 TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCTACACACACCCATGTATTTTGTCA 
TTGGAAATCTGTCATTTCTGGATCTCTGGTATTCTTCTGTCCACACCCCAAAGATCCTAGTC 
ACCTGCATCTCTGAAGACAAAAGCATCTC(mTGCTGGCTGCCTGTGTCAGTTOT 
CAGGCTGGCCTATAGTGAGTGCTACCTACTGGCTGCCATGGCTTATGACCACTACGTGGCC 
ATCTCCAAGCCCCTGCTTTATGCTCAGACCATGCCAAGGAGATTGTGCATCTGTTTGGTTTT 

15 ATATTCCTATACTGGGGGTTTTGTCAATGCAATAATATTAACCAGCAACACATTCAC 

GATTTTTGTGGTGACAATGTCATTGATGACTTTTTCTGTGATGTTCCACCCCTCGTGAAGCT 
GGCATGCAGTGTGAGAGAGAGCTACCAGGCTGTGCTGCACTTCCTTCTGGCCTCCAATGTC 
ATCTCCCCTACTGTGCTCATCCTTGCCTCTTACCTCTCCATCATCACCACCATCCTGAGGAT 
CCACTCTACCCAGGGCCGCATCAAAGTCTTCTCCACATGCTCCTCCCACCTGATCTCCGTTA 

20 CCTTATACTATGGCTCCATTCTCTACAACTACTCCCGGCCAAGTTCCAGCrACTCCCTCAAG 
AGGGACAAAATGGTTTCTACCTTTTATACTATGCTGTTCCCCATGTTG^^ 
CAGTCTGAGGAGTAAAGACATGAAAGACGCTCTGAAAAAATTCTTCAAGTCAGCATAA 
(SEQ ID NO: 352) 
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AOLFR191 sequences: 

MTGGGMTEITYFILLGFSDFPRIIKVLFTIFLVmTSLAWLSLIVLIRMDSHL^^ 
FIDVCYISSTWmLSNXLQEQQTITFVGCIIQYFIFSTMGLSESCLMTAMAYDRYAAICOT 
SMSPTLCWMVLGAYMTGLTASLFQIGALLQLHFCGSNVIRHFFCDMPQLLILSC^ 
5 ^^TAILTMFFGIASALVI^0SYGYIGISIMK1TSAKGSPKAFNTCASHLTAVS 

GGSSSFDRFASWYTWIPMLNPLIYSLRNKEIKDALKRLQKRKCC (SEQ ID NO: 353) 



ATGACTGGGGGAGGAAATATTACAGAAATCACCTATTTCATCCTGCTGGGATTCTCAGATT 
TTCCCAGGATCATAAAAGTGCTCTTCACTATATTCCTGGTGATCTACATTACATCTCTGGCC 

1 0 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCACCTCCATACACC^^ 

CTTCCTCAGTAACCTGTCCTTCATAGATGTCrGCTATATCAGCTCCACAGTCCCCA^ 
TCTCCAACCT(m^ACAGGAACAGCAAACTATCACTTTTGTTGGT^ 
ATCTTTTCAACGATGGGACTGAGTGAGTCTTGTCTCATGACAGCCATGGOT 
ATGCTGCCATTTGTAACCCCCTGCTCTATTCATCCATCATGTCACCCACCCTCTGTGTTTGG 

15 ATGGTACTGGGAGCCTACATGACTGGCCTCACTGCTTCTITATTCCAAATTGGTG 
TCAACrCCA(m^CTGTGGGTCTAATGTCATCAGACATTTCTTCT^ 
TAATCTTGTCCTGTACTGACACTTTCTTTGTACAGGTCATGACTGCTATAT^ 
TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCTATGGCTATATTGGCATCTCCATCA 
TGAAGATCACTTCAGCTAAAGGCAGTCCAAAGGCATTCAACACCTGTGCTTCTCATCTAAC 

20 AGCTGTTTCCCTCTTCTATACATCAGGAATCTTTGTCTATTTGAGGTCCAGCTCTGGAGGTT 
CTTCAAGCTTTGACAGATTTGCATCTGTTTTCTACACTGTGGTCA^^ 
TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGCCTTAAAGAGGTTGC/^^ 
AAGTGCTGCTGA (SEQ ID NO: 354) 



25 AOLFR192 sequences: 

MENNTEVTEFILVGLTDDPELQIPLFIWLFIYLITLVGNLGMIELILLDSCLHTPMYFFLSNLSL 
DFGYSSAVTPKVMVGFLTGDKFILYNACATQFFFFVAFITAESFLIASMAYDRYAALCK^ 
TTTMTTNVCACLAIGSYICGFLNASmTGNTFRLSFCRSNWEHFFCD^ 
VTFFWGFTTOLFSILVILISYLFIFITIMKMRSPEGRQKAFSTCASHLTAVS^^ 
30 HFMGTDKMASWYAIVIPMLNPLVYSLRNKEVKSAFKKTVGKAKASIGF^ (SEQ ID NO: 355) 



ATGGAGAACAACACAGAGGTGACTGAATTCATCCTTGTGGGGTTAACTGATGACCCAGAA 
CTGCAGATCCCACTCTTCATAGTCTTCCTTTTCATCTACCTCATCACTCTGGTTGGGAACCT 
GGGGATGATTGAATTGATTCTACTGGACTCCTGTCTCCACACCCCCATGTACTTCTTCCrr 
35 GTAACCTCTCCCTGGTGGACTTTGGTTATTCCTCAGCTGTCACTCCCAAGGTGATGGTGGG 
GTTTCTCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTCTTC^ 
TAGC(nTrATCACrGCAGAAAGTTTCCTCCTGGCATCAATG^ 

ATTGTGTAAACCCCTGCATTACACCACCACCATGACAACAAATGTATGTGCTTGCCTGGCC 
ATAGGCTCCTACATCTGTGGTTTCCTGAATGCATCCATTCATACTGGGAACACTTTCA 

40 TCTCCTTCTGTAGATCCAATGTAGTTGAACACTTTTTC^^ 

CTCTCATGTTCAGACAACTACATCAGTGAGATGGTTATTTTTTTTGTGGTGGGA 
ACCTCTTTTCTATCCTGGTAATCTTGATCTCCTACTTATTTATATTTATCACCA 
ATGCGCTCACCTGAAGGACGCCAGAAGGCCTITrCTACTrGTGOT^ 
TTTCCATCTTTTATGGGACAGGAATCTTTATGTACTTACGACCTAACTCCAGCCAm 

45 GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 
TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGCCTTTAAAAAGACTGTAGGGAAGGCAA 
AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) 



AOLFR193 sequences: 
50 MENKTEWQFILLGLTNDSELQWLFITFPFIYnXLVGNLGIIVLIFWDSCLHN^ 

DFCYSSAVTPFV^GFLIEDKVISYNACAAQMYIFVAFAWENYLLASIVIAYDRYAAVC^ 
TTTMTTTVCARLAIGSYLCGFLNASfflTGDTFSLSFCKSNEVHHFFCDffAVMVLSCSDRffl 
\n.IYWSFNIFIALLmiSYTFIFITILKMHSASVYQKPLSTC^ 

SMDTDKMAPWYTMVIPMLNPLVYSLRNKEVKSAFKKWEK^ (SEQ ID NO: 

55 357) ' 
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ATGGAAAATAAGACAGAAGTAACACAATTCATTCTTCTAGGACTAACCAATGACTCAGAA 
CTGCAGGTTCCCCTCTTTATAACGTTCCCCTTCATCTATATTATCACTCTGGTTGGAAACCT 
GGGAATTATTGTATTGATATTCTGGGATTCCTGTCTCCACAATCCCATGTACT^^ 
GTAACTTGTCTCTAGTGGACTTTTGCTACT 
5 TTCCTTATAGAAGACAAGGTCATCTCTTACAATGCATGTGCTGCTCAAATGTATATCT^ 
AGCTTTTGCCACTGTGGAAAATTACCTCTTGGCCTCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACATTACACCACAACCATGACAACAACTGTGTGTGCTCGTCTGGCCA 
TAGGCTCCTACCTCTGTGGTTTCCTGAATGCCTCCATCCACACTGGGGACACATTTAGTCTC 
TCTTTCTGTAAGTCCAATGAAGTCCATCACTTTTTCTGTGATATTCCAGCAGTCATGGTTCT 

10 CTOTGCTCTGATAGACATATTAGCGAGCTTGTTCTTATTTATGTTGTGAGOT 
TTATAGCTCTCCTGGTTATCTTGATATCCrACACATTCATTTT^ 
CACTCAGCTTCAGTATACCAGAAGCCTTTGTCCACCTGTGCCTCTCATTTCATT^ 
CATCITCTATGGGACTATTATCTTCATGTACTTACAACCCAGCTCCAGTCACrCCATGGAC 
CAGACAAAATGGCACCTGTGTTCTATACAATGGTCATCCCCATGCTGAACCCTCTGGTCT^ 

1 5 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 

AOLFR194 sequences: 

MERQNQSCVVEFILLGFSNYPELQGQLFVAFLVIYLVTLIGNAIIIVIVSLDQSLHWMYL^ 
20 SVVDLSFSAVIMPEMLWLSTEKTTISFGGCFAQMYFILLFGGAECFLLGAMAYDRF^ 
WQMMNKGWMKLIIFSWALGFMLGTVQTSWVSSFPFCGLhmira 

FEIYAFTGTFLnLWFLLlLLSYIRVLFAILKMPSTTGRQKAFSTCAAHLTSVTLFYGTASMTYLQ 
PKSGYSPETKKVMSLSYSLLTPLL>a-LIYSLRNSEMKRALMKLWRRRW (SEQ ID NO: 
359) 

25 

ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCTTGGGCTTTTCTAACTATC 
CTGAGCTCCAGGGGCAGCTCTTTGTGGCTTTCCTGGTTATTTATCTGGTGACCCTGATAGG 
AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCCATGTACCTGT 
TTCTCCTGAACTTATCTGTGGTGGACCTGAGTTTCAGTGCAGTTATTATGCCTGAAATGCT 
30 GGTGGTCCTCTCTACTGAAAAAACTACAATTTCITT^ 

TTCATCCTTCTTTTTGGTGGGGCTGAATGTTTTCTTCTGGGAGCAATGGCTTATGACCGATT 
TGCTGCAATTTGCCATCCTCTCAACTACCAAATGATTATGAATAAAGGAGTTTTTATGAAA 
TTAATTATATTTTCATGGGCCTTAGGTTTTATGTTAGGTACT 

TAGTTTTCCCTTTTGTGGCCTTAATGAAATTAACCATATATCTTGTGAAACCCCAGCAGTGT 
35 TAGAACTTGCATGTGCAGACACGTTTTTGTTTGAAATCTATGCATTCACAGGCAC^^ 
ATTATTTTGGTTCCirrCTTGTTGATACTCTTGTC^ 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCGCTCACCTCACAT 
CTGTGACCCTATTCTATGGCACAGCCAGTATGACTTATTTACAACCCAAATCTGGCTACTC 
ACCGGAAACCAAGAAAGTGATGTCATTGT(m^ACTCACTTCTGACACCACrGCTGAATCTG 
40 CTTATCTACAGTTTGCGAAATAGTGAGATGAAGAGGGCTTTGATGAAATTATGGCGAAGG 
CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR195 sequences: 

MIVQLICTVCFLAWTFHVRSSFDFLKADDMGEINQTLVSEFLLLGLSGYPKIEIV^ 
45 LVn.IGNG\a.nASIFDSHFHTPMYFFLGNI^FLDICYTSSSWSTLVSLISKK^ 
GFAMGSTECLLLGMMAFDRYVAICNPLRYPin.SKVAYVLMASVSWL^ 
PFCGNNIINHFACEILA\a.KLACADISLNIITMVISNMAFLVLPLM\aFFS 
RRKAFSTCSAHLTVVmYGTOFMYAKPKSQDLIGEEKLQALDm 
NKDVKAAVKYLLNKKPIH (SEQ ID NO: 361) 

50 

ATGATTGTTCAGTTAATTTGTACTGTTTGTTTCTTGGCAGTAAATACATTTCATGTTAGATC 
TTCTTTTGATTTCCTGAAAGCAGATGACATGGGTGAGATTAACCAGACAC^ 
TTTCTTCTTCTGGGTCTTTCTGGATACCCAAAGATTGAGATTGTTTACTTTGCTCTCA 
AGTTATGTACCTAGTGATTCTAATTGGCAATGGTGTTCTAATCATAGCCAGCATCTTTGATT 
55 CTCATTTTCACACACCAATGTACTTCTTCCTGGGCAACCTCTCm 

ACATCCTCCTCTGTTCCCTCAACATTGGTGAGCrrAATCTCAAAGAA^ 
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TCTCTGGATGTGCAGTGCAGATGTTCTTTGGGTTTGCAATGGGGTCAACAGAATGTCTGCT 
TCTTGGCATGATGGCATTTGATCGTTATGTGGCCATCTGCAACCCACTGAGATACCCCATC 
ATCCTGAGCAAGGTGGCGTATGTATTGATGGCTTCTGTGTCCTGGCTGTCCGGTGGAATAA 
ATTCAGCTGTGCAAACATTACriTGCCATGAGACTGCCTTTCTGTGGGAATAAT^^ 
5 TCATTTCGCATGTGAAATATTAGCTGTCCTCAAGCTGGCCTGTGCTGATATATCCCTCAATA 
TTATCACCATGGTGATATCAAATATGGCCTTCCTGGTTCTTCCACTGATGGTCATTTT^ 
TCCrATATGTTCATCCTCTACACCATCTTGCAAATGAATTCAGCCACAGGAAGACGC AAGG 
CATTTTCCACGTGCTCAGCTCACCTGACTGTGGTGATCATATTTTACGGTACCATUl^ 
ATGTATGCGAAACCGAAGTCTCAAGACCTGATTGGGGAAGAAAAATTGCAAGCATTAGAC 
10 AAGCTCATTTCTCTGTTTTATGGGGTAGTGACACCCATGCTGAATCCTATACTCTAT^ 
GAGAAATAAGGATGTAAAAGCTGCTGTAAAATATTTGCTGAACAAAAAACC/^ 
A(SEQIDNO: 362) 

AOLFR196 sequences: 

15 MLESNYTMPTEFLFVGFTDYLPLRVTLFLWLLVYTLTMVGNILLIILVTSIINS^ 

SFLDISCSTAITPKMLANTLASRKSISPYGCALQMFFFASFADAECLILAAMAYDRYA^ 
YTTLMSRRVCVCFIVLAYFSGSTTSLVHVCLTFRLSFCGSNIVNHFFCDIPPLLA^ 
LLFALCSFIQTSTFVVIFISYFCILITVLSIKSSGGRSKTFSTCASHLIAVTLFYGALLFN^ 
YSLDTDKWAWYT\^PN1FNPIIYSFR>^KDVKN^ 

20 ID NO: 363) 



ATGTTGGAGAGTAATTACACCATGCCAACTGAGTTCCTATTTGTTGGATTCACAGA^^ 

TACCTCTCAGAGTCACACrGTTCTTGGTATTCCTTCTGGTATATACATTAACTATGGTCGGA 

AATATACTCTTAATAATTCTAGTTAATATTAATTCAAGCCTTCAAATTCCCATGTATTA 

25 TCTTAGCAACTTATCTTTCTTAGACATCAGCTGTTCTACAGCAAT^^ 

CAAACTTCTTGGCATCCAGGAAAAGCATCTCTCCTTATGGGTGTGCACTACAAATGTTT^ 
CnrCGCTTCTTTTGCTGATGCTGAGTGCCTTATCCTGGCAGCAATGGCTTATGACCGCT^ 
CAGCCATCTGCAACCCACTGCTCTATACTACACTGATGTCTAGGAGAGTCTGTGTCTGCTT 
CATTGTGTTGGCATATTTCAGTGGAAGTACAACATCACTGGTCCATGTGTGCCTCACATTC 

30 AGGCTGTCATTTTGTGGCTCCAATATCGTCAATCATTTTTTCT 

GGCTTTATCATGTACAGACACTCAGATCAACCAGCTTCTGCTCTTTGCTTTGTGCAGC^ 
TCCAGACCAGCACTTTTGTGGTAATATTTATTTCTTACT^ 

AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCTCCACm'GTGCTTCCCACCT 
CAGTCACCTTATTCTATGGAGCGCTCCTGTTTATGTACTTACAGCCCACCACTAGCTATTCC 
35 CTAGACACTGATAAGGTGGTGGCAGTGTTTTATACTGTTGTATTTCCCATGTTTAATCC 
TAATTTATAGTTTCAGAAACAAGGATGTGAAAAATGCTCTCAAAAAGCT^ 
TTGGATATTCAAATGAATGGTATTTAAATCGTTTAAGAATAGTCAATATCT (SEQ ID NO: 
364) 



40 AOLFR197 sequences: 

MCYLSQLCLSLGEHTLHMGMVRHTNESNLAGFILLGFSDYPQLQKVLF\nLILI^ 
ILVSRLEPKLHMPMYFFLSHLSFLYRCFTSSVIPQLLVNLWEPMKTL\YGGCLV^ 
TECVLLALMSCDRYVAVCRPLHYTVLNfflIHLCMALASNL\WLSGL\TTLVQST^^ 
RQVDHFICEVPVLIKLACVGTTFNEAELFVASILFLRO^VSFILVSSGYIAHAVLR^ 
45 GTCFSHLTWTIFYGTIIFMYLQPAKSRSRDQGKFVSLFYTVVTRMLNPLn^TLRI^ 
VLAKALGVNIL (SEQ ID NO: 365) 

ATGTGTTATCTrrCTCAGCTATGCCTCAGCCTTGGGGAACACA(mTACATATGGGGAT 
TGAGACATACCAATGAGAGCAACCTAGCAGGTTTCATCCTTTTAGGGTm 

50 TCAGTTACAGAAGGTTCTATTTGTGCTCATATTGATTCTGTATTTACTAACTAT^ 
ATACCACCATCATTCTGGTTTCTCGTCTGGAACCCAAGCTTCATATGCCGATGTAT^ 
CTTTCTCATCTCTCCTTCCTGTACCGCTGCnTCACCAGCAGTGTTAT^^ 
AAACCTGTGGGAACCCATGAAAACTATCGCCTATGGTGGCTGTTTGGTTCACCTTTACA^ 
TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCTTGGCTCTGATGTCCTGTGACCGCTATGT 

55 GGCTGTCTGCCGTCCTCTCCATTACACTGTCTTAATGCATATCCATCTCTGCATGGCCTTGG 
CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCTTCTGTGGGCATCGCCAAGTGGATCATTTCATCTGCGAGGTCCCTGTGCTCATC 
AAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCTGAGCTTm 

TCCTTATAGTGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTGCCCACGCAGTGTTG 
AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCITCT^ 
5 GTGGTCACCATCTTTTATGGAACCATCATCTTCATGTATCTGCAGCCAGCCAAGAGTAGAT 
CCAGGGACCAGGGCAAGTTTGTTTCTCTCTTCTACACTGTGGTAACCCGCATGC^ 
TCTTATTTATACCTTGAGGATCAAGGAGGTGAAAGGGGCATTAAAGAAAGTTCTAGC/^ 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ED NO: 366) 



10 AOLFR198 sequences: 

MENCTEVTKFILLGLTSWELQIPLFILFTFIYLLTLCGNLGMMLLILMDSCLHTPMY^ 
VDFGYSSAWPKVMAGFLRGDKVISYNACAVQMFFFVALATVENYLLASMAYDRYAAVCKP 
LHYTTTMTASVGACLALGSYVCGFLNASFfflGGIFSLSFCKSNLVHHFFCDVPAVMALSCSDKH 
TSEVILWMSSFTs^IFFVLLVlFlSYLFIFITILKMHSAKGHQKALSTCASHFTAV^ 
1 5 PSSSHSMDTDKMAS WYAMIIPMLNPVVTSLRNREVQNAFKKVLRR^ (SEQ ID NO: 367) 



ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCTTCFAGGACTAACCAGTGTCCCAGAAC 
TACAGATCCCCCTCTTTATCTTGTTCACCTTCATCTACCTCCTCACTCTGTGTGGG/^ 
GGGATGATGTTGCTGATCCTGATGGACTCTTGTCTCCACACCCCCATGTACTT^ 
20 TAACCTGTCTCTGGTGGACTTTGGATACTCCTCAGCTGTCACTCCCAAGGTCATGG^ 

TTCCTTAGAGGAGACAAGGTCATCTCCTACAATGCATGTGCTGTTCAGATGTTCTTCTTTGT 
AGCCITGGCCACGGTGGAAAATTACriTGTTGGCCTCAATGGCCTATGACCGC^^ 
GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGGCCC 
TAGGCTCATATGTCTGTGGCTTCCTAAATGCCTCATTCCACATTGGGGGCATATTCAGTCTC 
•25 TCTTTCTGTAAATCCAATCTGGTACATCACTTTTTCTGTGATGTTCCAGCAGTCATGGCTCT 
GTCTTGCTCTGATAAACACACTAGTGAGGTGATTCTGGTTTTTATGTCAAGCTTTA^ 
TTTTTGTTCrrCTAGTTATCTTTATCTCCTACTTGTTCATATTCATCACCATCTTG 
ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCTGTGCCTCTCACTTCACTGCAGTCTC 
CGTCTTCTATGGGACAGTAATCTTCATCTACTTGCAGCCCAGCTCCAGCCACTCCATGGAC 
30 ACAGACAAAATGGCATCTGTGTTCTATGCTATGATCATCCCCATGCTGAACCCTGTGGTCT 
ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 
TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 

35 MDTGNKTLPQDFLLLGFPGSQTLQLSLFMLFLVMYILTVSGNVAILMLVSTSHQLHTPMW 
NLSFLEIWYTTAAWKALAILLGRSQTISFrSCLLQ]\OTWSLGCTEYFLLAAM^ 
LHYGAIMSSLLSAQLALGSWVCGFVAIAWTALISGLSFCGPRAINHFFCDIAPWIALACT^ 
VELVAFVIAVWILSSCLITFVSYVYIISTILRIPSASGRSKAFSTCSSHLTWLIWGS 
TSIKDALDLIKAVHVLNTWTPVLNPFIYTLRNKJEVRETLLK^ (SEQ ID NO: 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACTTTCTCTTACTGGGCTTTCCTGGTTCTC 
AAACTCTTCAGCTCTCTCTCTTTATGCTTTTTCTGGTGATGTAC^^ 

AATGTGGCTATCTTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTACTTCTT 
TCTGAGCAACCTCTCCTTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACTG 

45 GCCATCCTACTGGGGAGAAGTCAGACCATATCATTTACAAGCTGTCTTTTGCAGATGTACT 
TTGTTTTCTCATTAGGCTGCACAGAGTACTTCCTCCTGGCAGCCATGGC^ 
CTTGCCATCTGCTATCCTTTACACTACGGAGCCATCATGAGTAGCCTGCTCTCAGCGCAGC 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCCTCATCAG 
TGGCCTGTCCTTCTGTGGCCCCCGTGCCATCAACCAOTOTCT 

50 TTGCCCTGGCCTGCACCAACACACAGGCAGTAGAGCTTGTGGCCTTTGTGATTGCTGT^ 

GGTTATCCTGAGTTCATGCCTCATCACCTTTGTCTCCTATGTGTACATCATCAGCACCATCC 
TCAGGATCCCCTCTGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTCCTCGCATCTC^^ 
CGTGGTGCTCATTTGGTATGGGTCCACAGTTTTCCTTCACGTCCGCACCTCTATCAAAGAT 
GCCTTGGATCTGATCAAAGCTGTCCACGTCCTGAACACTGTGGTGACTCCAGTTTTAAACC 

55 CCTTCATCTATACGCTTCGTAATAAGGAAGTAAGAGAGACTCTGCTGAAGAAATGGAAGG 
GAAAATAA (SEQ ID NO: 370) 
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AOLrR200 sequences: 

MTRKNYTSLTEFVLLGLADTLELQIILFLFFLVIYTLT\a.GNLGMILLI^ 
SF\a)VCNSTTITPmLADLLSEKKTISFAGCFLQMYFFISLATTECILFGLMAYDRYAM 
5 YSLIMSRTVTLKMAAGAFAAGLLNFMVNTSHVSSLSFCDSNVIHHFFCDSPPLFK^ 
SISSnAGVNTVGTLLVILSSYSYVIJSIFSMHSGEGRHRAFSTCASHLT^ 
SYSLNQDKVASWYTWIPMLNPLIYSLRSKEVKKALA^M^ (SEQ ID NO: 371) 



ATGACCAGAAAAAATTATACCTCACTGACTGAGTTCGTCCTArrGGGATTAGCAGACACGC 

1 0 TGGAGCTACAG ATTATCCTCTTTTTGTTTm 

AATCTCGGGATGATCCTCTTAATCAGGATCGATTCCCAGCTTCACACACCCATGTATTTC^ 
CCTGGCTAACCTGTCCTTTGTGGACGTTTGTAACTCAACTACCATCACCCCAAAGATGCTG 
GCAGATTTATTATCAGAGAAGAAAACCATCTCTTTTGCTGGCTGCT^ 
TCTTTATCTCCCTGGCGACAACCGAATGCATCCTCmGGGTTAATGGCCTATGACAGGT^ 

15 TGCGGCCATATGTCGCCCGCTGCITTACTCCITGATCATGTCCAGGACCGTCTACCTAAAA 
ATGGCAGCCGGGGCTTITGCTGCAGGGTTGCTGAACTrCATGGTCAACACAAG^^^ 
GCAGCTTGTCATTCTGTGACTCCAATGTCATCCATCACTTCTTCTGTGACAGTCCCCCACTT 
TTCAAGCTCTCTTGTTCTGACACAATCCTGAAAGAAAGCATAAGTTCTAT^ 
TGAATATTGTGGGGACTCTGCTTGTCATCCTCTCCTCCTACTCCTACGTTCT 

20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCTTTCTCCACGTGTGCCT 

CAGCCATAATTCTGTTCTATGCCACCTGCATCTATACTTACCTGAGACCTAGTTCCAGCTAC 
TCCCTGAATCAGGACAAAGTGGCTTCTGTGTTCTACACAGTGGTGATTCCCATGTTGAATC 
CTCTGATCTACAGCCTCAGGAGTAAGGAAGTAAAGAAGGCTTTAGCGAATGTAATTAGCA 
GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHPRLELLFFVLIFIMYWILLGNGTLILISILDPHLHTPN^ 
SFLDICYTTTSIPSTLVSFLSERKTISLSGCAVQMFLGLAMGTTECVLLGMMA^ 
YPIIMSKDAYVPMAAGSWIIGAVNSAVQSVFWQLPFCR2vWin^ 
30 EFMLVATTLFILTPLLLnVSYTLUVSIFKISSSEGRSKASSTCSAHLTVVnFYGTILFMYMK^ 

KETLNSDDLDATDKIISMFYGVMTPMMNPLIYSLRNKDV^ (SEQ ID NO: 

373) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGAC^^ 
35 CAAGACTTGAGTTACTCTTTTTTGTGCTCATCTTCATAATGTATGTGGT^ 

AATGGTACrCTCATTTTAATCAGCATCTTGGACCCTCACCTTCACACCCCTATGTACT^ 

TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACGC^ 

TGAGCITCCTTTCAGAAAGAAAGACCATTTCCCTTTCTGGCTGTG 

CGGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCTTTGACCGCTAT 
40 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAATCAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCTGGCTGTC 
ATGAAACTGGCCTGTGCTGACATCTCAGACAATGAGTTCATCATGCITGTGGCC^ 
TGTTCATATTGACACCTTTGTTATTAATCATTGTCTCTTACACGTTAATCATTGTGAGC^ 
45 TTCAAAATTAGCTOTCCGAGGGGAGAAGCAAAGCTTCCTCTACCTGTT^^ 

CTGTGGTCATAATATTCTATGGGACCATCCTCTTCATGTACATGAAGCCCAAGTCTAAAGA 
GACACTTAATTCGGATGACTTGGATGCTACCGACAAAATTATATCCATGTTCTATGGGGTG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGGCA 
GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFR202 sequences: 

MEWENHTILVEFFLKGLSGHPRLELLFFVLIFIMYVmLGNGTLILISn.DPH^^ 
SFLDICYTTTSIPSTLVSFLSERKTISI^GCAVQNffLSLAMGTTECVLLGVMAFDRYV^^ 
YPIIMSKDAYVPMAAGSWIIGAVNSAVQTVFWQLPFCR2WIINHFT^^ 
55 EFILLVTTTLFLLTPLLLnVSYTLnLSffKISSSEGRSKPSSTCSARLTVVITFCGTIFLN^^ 
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ETLNSDDLDATDKLIFIFYRVMTPMMNPLIYSLRNKI)VKEA (SEQ ID NO: 

375) 

ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTG^ 
5 CAAGACTTGAGTTACTCTTTTTTGTGCTCATOTCATAATC 

AATGGTACTCTCATTTTAATCAGCATCITGGACCCTCACCTTCACACCCCTATGTAC^ 
TCTGGGGAACCTCTCCnTCTTGGACATCTGCTACACCACCACCTCTATTCCCTC^^ 

TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCTTTCTGGCT 

CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCTTTGACCGCTAT 
0 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCTAGCT 
ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGACCACAACAT 
TGTTCCTATTGACACCTTTGTTATTAATTATTGTCTCTTACACGTTAATCAT^ 
5 TTCAAAATTAGCTCTTCGGAGGGGAGAAGCAAACCTTCCTCTACCTGCTCAGCTCGTCTGA 
CTGTGGTGATAACATTCTGTGGGACCATCTTCCTCATGTACATGAAGCCCAAGTCTCAAGA 
GACACTTAATTCAGATGACTTGGATGCCACTGACAAACTTATATTCATATTCTACAGGGTG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGGCA 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO: 376) 



AOLFR203 sequences: 

MKilQNQSCVVEFILLGFSNFPELQVQLFGWLVIYVVTLMGNMITVnSLNQSLH\^ 
LSVVEVSFSAVITPEMLWLSTEKTMISFVGCFAQMWILLFGGTECFLLGAMAYDRFAAICHPL 
NYPVIMNRGWMKXVIFSWISGIMVATVQTTWWSFPFCGPNEI^^ 
EIYAFTGTILIVMWFLLILLSYIRVLFAILmPSTTGRQKAFSTCASI^^ 
PKSGYSPETKiaiSLAYTLLTPLLNPLIYSLRNSEMKRTLIKLWRRKVILHTF (SEQ ID NO: 377) 



ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCCTGGGCTTTTCTAACTTTC 

CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCTAGTTATTTATGTGGTGACCCT 

AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 

TCCTCCTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTGAAATGCT 

GGTGGTGCTCTCTACTGAGAAAACTATGATTTCTTTTGTGGGCTGT^ 

TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCTCCTGGGAGCGATGGCT^ 

TGCTGCAATTTGCCATCCTCTGAACTACCCAGTGATTATGAACAGAGGGGTT^ 

TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACTTGGGTAT 

TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCTCTTCTGTGAGACTCCCCCGGTA 

CTAGAGCTTGTGTGTGCAGACACCTTCTTATTTGAAATCTATGCCTTCACAGGC 

GATTGTTATGGTTCCTTTCTTGTTGATCCTCTTGTCTTACATTCGAGTTCTGTTTGCCATCC 

GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCTCTCACCTCACA 

TCTGTGACCCTGTTCTATGGCACAGCCAATATGACTrATTTACAACCCAAATCT 

ACCCGAAACCAAGAAACTGATCTCATTGGCTTACACGTTGCTTACCCCTCTGCTCAATCCG 

CTCATCTATAGCTTACGAAACAGTGAGATGAAGAGGACTTTGATAAAACTATGGCGAAGA 

AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 



AOLFR204 sequences: 

MEKJO:NVTEFILIGLTQNPIMEKVTFVWL\aYM^ 

mTWSSSSAPmVDSFQEKKnSFNGCMAQAYAEHIFGATEIILLT\^CDCW 
JMSHSLCILLVAVAWVGGFLHATIQILFTVWLPFCGPNVIGHFMCDLYPLLKLVCIDTHT^ 
AVNSGFICLLNFLILWSYVIILRSLKNNSLEGRCKALSTCISHIIVVV^ 
DKj^VAVFYTMVWMLNPVVYTLRNAEVXSAIRKLWRKXV (SEQ ID NO: 379) 



ATGGAGAAGAAAAAGAATGTGACTGAATTCATTTTAATAGGTCTTACACAGAACCCCATA 

ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCTTTACATGATAAC 

TGCTCATTGTGGTTACCATTACCACCAGCCAGGCTCTGAGCTCCCCCATGTACTTCTTCCTG 

ACCCACCTTTCTTTGATAGACACAGTTTATTCTTCTTCTTCAGCTCCTAAGTTGATTGTGGA 

TTC(nTTCAAGAGAAGAAAATCATCTCCriTrAATGGGTGT^^ 
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CACATTTTTGGTGCTACTGAGATCATCCTGCTGACAGTGATGGCCTGTGACTGCTATGTGG 
CCATCTGCAAACCTCTGAACTACACAACCATTATGAGCCACAGCCTGTGCATTCTCCTGGT 
GGCAGTGGCCTGGGTGGGAGGATTTCTTCATGCAACTATTCAGATTCTCTT^ 
CTGCCCTTCTGTGGCCCCAATGTCATAGGCCACTTCATGTGTGACTTGTACCCATTGTTA^ 
5 ACnTGTTTGCATAGACACTCATACCCTTGGTCTCTTTGTTGCTGTGAACAGTGGGT^ 
GCTTATTAAACTTCCrrATCTTGGTGGTATCCTATGTGATCATC^ 

AATAGCTTGGAGGGGAGGTGTAAAGCCCTCTCCACCTGTATTTCTCACATCATAGTAGTTG 
TCTTATTCTITGTGCCCTGTATATTTGTGTATCTGCGCTCAGTGACCACTCTGCCCAITGAT 
AAAGCTGTTGCTGTATTTTATACTATGGTGGTCCCAATGTTAAATCCCGTGGTCTACACAC 
1 0 TCAGAAATGCTGAGGT AAAAAGTGCAATAAGGAAGCTTTGGAGAAAAAAAGTGAOT 
ATAATGATTAA (SEQ ID NO: 380) 



AOLFR205 sequences: 

MESENRTVIREFILLGLTQSQDIQLLWVLVLIFYFIILPGOTLIIFTIKSDPGLTAPLW 
15 DASYSFTVAPRMLXnDFLSAKKIISYRGCITQLFFLHFLGGGEGLLLVV^^ 

VMNPRTCYAMMLALWLGGFVHSIIQWLILRLPFCGPNQLDNFFCDWQ\^ 
LMVFNSGLMTLLCFLGLLASYAVILCmGSSSEAKNKAMSTCITHnVIFFMFGPGrFr^^ 
FPADKWSLFHTWPLLOTVT^TLRNQEVKASMKKWNK^ (SEQ ID NO: 381) 

20 ATGGAAAGCGAGAACAGAACAGTGATAAGAGAATTCATCCTCCTTGGTCTGACCCAGTCT 
CAAGATATTCAGCTCCTGGTCTTTGTGCTAGTTTTAATATTCTACTTCATCATCCTCCCTGG 
AAATTITCTCATTATTTTCACCATAAAGTCAGACCCTGGGCTCACA^ 
TTCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCTTCACTGTGGCTCCCCGGATGTTG 
GTGGACTTCCrCTCTGCGAAGAAGATAATCTCCTACAGAGGCTGCATCACTCAGCTCTT^ 

25 TCITGCACTTCCm'GGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGCC^ 

CATCGCCATCTGCCGGCCTCTGCACTATCCTACTGTCATGAACCCTAGAACCTGCTATGCA 

ATGATGTTGGCTCTGTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCTCATCCT 

CCGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACTTOT 

ATCAAGCTGGCCTGCACCGACACATTTGTGGTGGAGCTTCTGATGGTCTTCAACAGTGGCC 
30 TGATGACACTCCTGTGCTTTCTGGGGCTTCTGGCCTCCTATGCAGTCATTCTTTGTCGCATA 
CGAGGGTCTTCTTCTGAGGCAAAAAACAAGGCCATGTCCACGTGCATCACCCATATCATTG 
TTATATTCTTCATGTTTGGACCTGGCATCrTQ\TCTACACGCGCCCCTTCAGGGCTTT^ 
GCTGACAAGGTGGTTTCTCTCITCCACACAGTGATTTTTCCT^ 

TACCCTTCGCAACCAGGAAGTGAAAGCTTCCATGAAAAAGGTGTTTAATAAGCACATAGC 
35 CTGA (SEQ ID NO: 382) 



AOLFR206 sequences: 

MANRNNVTEFILLGLTENPmQKIIFVWSVIYmAMIGNVLFWTITASPSLRSPM 
DACYSSVNTPmTDSLYENKTILFNGCMTQWGEHFFRGVEVILLTVMAYDHYVAICKPL^ 
40 TIMKQHVCSLLVGVSWVGGFLHATIQILFICQLPFCGPNVIDHFMCDLYTLINLAC^^ 
LALANSGFICLLNCLLLLVSCVVILYSLKTHSLEARHEALSTCVSmTWILSFPCIFX^^ 
ProKAVAWYTMITSMLNPLFi^TLRNAQMKNAIRKLCSRKAISSV^ (SEQ ID NO: 383) 



ATGGCGAATAGAAACAATGTGACAGAGTTTATTCTATTGGGGCTTACAGAGAATCCAAA^ 

45 ATGCAGAAAATCATATTTGTTGTGTTTTCTGTCATCTACATCAACGCCATGATAGGAAATG 
TGCTCATTGTGGTCACCATCACTGCCAGCCCATCACTGAGATCCCCCATGTA(m^TTTCCTG 
GCCTATCTCTCCTTTATTGATGCCTGCTATTCCTCTGTCAATACCCCTAAGCTGATCACAGA 
TTCACTCTATGAAAACAAGACTATCTTATTCAATGGATGTATGACTCAAGTCm 
CATTTTTTCAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACTATGTGG 

50 CCATCTGCAAGCCCTTGCACTATACCACCATCATGAAGCAGCATGTTTGTAGCCTGCTAGT 
GGGAGTGTCATGGGTAGGAGGCTTTCTTCATGCAACCATACAGATCCTCTTCATCTGTCAA 
TTACCTTTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTGATCT^^ 
TCTTGCCTGCACTAATACCCACACTCTAGGACTCTTCATTGCTGCCAACAGTGGGTTCATAT 
GCCTGTTAAACTGTCTCTTGCTCCTGGTCTCCTGCGTGGTCATACTGTACTCCTTAAAGACC 

55 CACAGCTTAGAGGCAAGGCATGAAGCCCTCTCTACCTGTGTCTCCCACATCACAGTTGTCA 
TCTTATCCnTTATACCCTGCATATTTGTGTACATGAGACCTCCAGCTAC^^ 
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AAAGCAGTTGCTGTATTCTACACTATGATAACTTCTATGTTAAACCCCTTAATCTACACOT 
GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATT^ 
TGTCAAATAA (SEQ ID NO: 384) 

5 AOLFR207 sequences: 

MERTNDSTSTEFFLVGLSAiffKLQTWFVLILWMYLMILLGNGVLISVIIFDSHI^^ 
LSFLDVCYTSSSVPLILASFLAVKKKVSFSGCMVQMFISFAMGATECMILGT^^ 
LRYPVMSKGAYVAMAAGSWTGLVDSWQTAFAMQLPFCANNV^ 
SimaSMTGS^T.IVLVPLLVISISYIFIVATILRPSTEGKHK^ 
1 0 ESKAS VDSGNEDHEALISLFYGYMTPMLNPLIYSLRNKD (SEQ ID 

NO: 385) 



ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCTGGTAGGGCTTTCTGCCC^ 
CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGG 
15 AATGGAGTCCTTATCTCAGTTATCATCTTTGATTCTCACCTGCACACCCCCATGTATTTCTT 
CCTCTGTAATCTTTCCTTCCTCGACGTTTGCTACACAAGTTCCTCTGTCCCACTAATTC^ 
CCAGCTTTCrGGCAGTAAAGAAAAAGGTTTCCTTCTCTGGGTC^^ 

TTCTTTTGCCATGGGGGCCACGGAGTGCATGATCTTAGGCACGATGGCACTGGACCGCTAT 
GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 

20 TGGCAGCTGGGTCCTGGGTCACTGGGCTTGTGGACTCAGTAGTGCAGACAGCTTT^ 
GCAGTTACCATTCTGTGCTAATAATGTCATTAAACATTTTGTCTGTGAAATTCTGG 
TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCTGAT 
TGTTCTGGTTATTCCATTGTTAGTAATTTCCATCTCITACATATTTATTGTTGCC^ 
GAGGATTCCTTCCACTGAAGGAAAACATAAGGCCTTCTCCACCTGCTCAGCCCACCTGACA 

25 GTGGTGATTATATTCTATGGAACCAT(m^CTTCATGTACGCAAAGCCTGAGTCT 

CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCTTTTCTATGGAGTGAT 
GACTCCCATGCTTAATCCTCTCATCTATAGTCTGCGAAACAAGGATGTAAAGGCTGCTGTC 
AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ID NO: 386) 

30 AOLFR208 sequences: 

MFPANWTSVKWFFLGFFHYPKVQVIIFAVCLLMYLITLLGNIFLISI^^ 
SFLDIWSSSALSPMLANFVSGRNTISFSGCATQMYLSLAMGSTECVLLPMM^ 
LRYPVIMNRRTCVQIAAGSWMTGCLTAMVEMMSVLPLSLCGNSI^ 
LVQLMLVISVLLLPMPMLLICISYAFILASILRISSVEGRSKAFSTCTAHLMV\^ 
35 LKPSAVDSQEroKFMALWAGQTPMLNPIIYSLRNKEVKVALKKLLI^ (SEQ 
ID NO: 387) 

ATGTTCCCGGCAAATTGGACATCTGTAAAAGTATTTTTCTTCCTGGGATTTTTTCACT^^ 
CAAAGTTCAGGTCATCATATTTGCGGTGTGCTTGCTGATGTACCTGATCACCTTGCTGGGC 
40 AACATTTTTCTGATCTCCATCACCATTCTAGATTCCCACCTGCACACCCCTATGTACCTCTT 
CCTCAGCAATCTCTCCTTTCTGGACATCTGGTACTCCTC^ 

CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAGGGTGCGCCACTCAGATGTACCT 
CTCCCTTGCCATGGGCTCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 

45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAGCATCATCAATCATTTCACTTGTGAAATTCT^ 
TGAAATTGGTTTGTGTGGACACCTCCCTGGTGCAGTTAATCATGCTGGTGATC^^ 
TCTTCTCCCCATGCCAATGCTACTCATTTGTATCTCTTATGCATTTATCCTCGCCAGTATCC 
TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCITTTCAACGTGCACAGCCCACCTGA 

50 TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCTCCGCTGTAGA 
TTCACAGGAAATAGACAAATTTATGGCTTTGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCATCTATAGTCTACGGAACAAAGAGGTGAAAGTGGCCTTGAAAAAATTGCTGATTA 
GAuAATCATTTTAATACTGCCTTCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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AOLFR209 sequences: 

MDKINQTF\TIEFILLGLSGYPK1EIIFFALILVMYVVILIGNGVLI1ASILD^ 
FLDICYTTSSIPSTLVSLISKKRMSFSGCAVQMFFGFAMGSTECFLLGMMAFDRYVAI^ 
5 PriMNTCVVWLLTSVSWLSGGINSWQTSLAMRWPFCGNNIl^^ 
TLAVSNlAFL\TPLLVIFFSYMFILYTILRTNSATGRHKAFSTCSAm 

QDLLGKI)NTQATEGLVSMFYGV^TPMLNTIIYSLR>JKDVKAAK (SEQ ID NO: 

389) 

1 0 ATGGACAAGATAAACCAGACATTTGTG AGAGAATTCATTCTTCTGGGACTCTCT^ 
CCAAA(m^GAGATCATTTTCTTTGCTCTGATTCTAGTTATGTACGTAGTGA^^ 
AATGGTGTTCTGATCATAGCAAGCATCTTGGATTCTCGTCTTCACATGCCCATGTACTTCTT 
CCTGGGCAACCTCTCTTTCCTGGATATCTGCTATACAACCTCCTCCATTCCCTC>^ 
TGAGCTTAATCTCAAAGAAAAGAAACATTTCCTTCTCTGGATGTGCAGTGCAGATGTTCTT 

15 TGGGTTTGCAATGGGGTCAACAGAATGTTTCCTCCTTGGCATGATGGCATTTGATCGTTAT 
GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 
TGACTTCTGTATCATGGCTTTCTGGTGGAATCAATTCAACTGTGCAAACATCACTTGCCAT 
GCGATGGCCTTTCTGTGGGAACAATATTATTAATCATTTCTTATGCGAGATCTTAGCTGTCC 
TAAAATTAGCITGTTCTGATATATCTGTCAATATTGTTACCCTAGCAGTGTCAAATATTGCT 

20 TTCCTAGTTCITCCTCTGCTCGTGATTTTTTTCTCCTATATGT^ 

CGAACGAACTCGGCCACAGGAAGACACAAGGCATTTTCTACATGCTCAGCTCACCTGACTG 
TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCTAAGTCCCAGGACCTC 
CTTGGGAAAGACAACTTGCAAGCTACAGAGGGGCTTGTTTCCATGTTTTATGGGGTTGTGA 
CCCCCATGTTAAACCCCATAATCTATAGCnTGAGAAATAAAGATGTAAAAGCTGC^^ 

25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOLFR210 sequences: 

MMGRRNDTNVADFILTGLSDSEEVQMALFMLFLLIYLITMLGNVGMLLII^ 
THLSFIDLSYSTWTPKTLANLLTSNYISFTGCFAQMFCFVPLGTAECYLLSSMAYDRYAAICSP 
30 LHYTVIMPKRLCLALITGPYVIGFlVroSFVNWSMSRLHFCDSNlIHHFFC^ 

TEMLIFIIAGSTLMVSLITISASYVSILSTILKESrSTSGKQKAFSTCVSHLLGVTIFYGTM 
RKSYSLGRDQVAP\n^TIVn>MLN?LIYSLRNRE\TCNALIRVMQR^^ (SEQ ID NO: 391) 



ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACTTCATCCTTACGGGACTGTCAGAC 
35 TCTGAAGAGGTCCAGATGGCTCTGTTTATGCTATTTCTCCTCATATACCTAATTACTATGCT 
GGGGAATGTGGGGATGCTATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTAT 
TTTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACTCAACT^ 
CTTAGCGAACTTACTGACTTCCAACTATATTTCCTTCACGGGCTGCTT^ 
GTTTTGTCTTCTTGGGTACTGCTGAATGTTATCTTCTCTCCTCAATGGCCTATGATCGCTAT 
40 GCAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGCCCAAAAGGCTCTGCCTCG 
TCATCACTGGGCCTTATGTGATTGGCTTTATGGACTCCTTTGTCAATGTGGTTTCCATG 
AGATTGCATTTCTGTGACTCAAACATAATTCATCACTTTTTCTGTGACACTTCCCCAAT^^ 
AGCTCTGTCCrGCACTGACACAGACAACACTGAAATGCTGATATTCATTATCGCTGW 
ACCCTGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCTCTCTACCATCCT 
45 GAAAATTAATTCCACTTCAGGAAAGCAGAAAGCITTCTCTACTTGCGTCTCT 
GGAGTCACCATCTTCTATGGAACTATGATTTTTACTTACrrAA^ 

CCTTGGGAAGAGATCAAGTGGCTCCTGTGTTTTATACTATTGTGATTCCCATGCTGAATCC 
ACTCATTTATAGTCTTAGAAACAGAGAAGTGAAAAATGCTCTCATTAGAGTCATGCAGAG 
AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

A0LFR211 sequences: 

MMGRRNNTNVADFILMGLTLSEEIQMALFMLFLLIYLITMLGNVGM^ 
THLSFIDLSYSTWTPKTLANLLTSNYISFTGCFAQMFFFAFLGTAECYLLSSMAHDRYA^^ 
LHYTVMSKRICLALITGPYVIGFIDSFVNWSMSRLHFYDSNVfflHFFCD^^ 
55 EILmiVGSTLMVSLFrjSASYYFn.FTILmSTSGKQKAFSTCVSHLLGVTrFYSI^ 

SYSLGRDQVASVFYTIXOPVLNPLIYSLRNKJEVKNAVIRVMQRRQDSR (SEQ ID NO: 393) 



145 



wo 01/98526 



PCT/USOl/20122 



ATGATGGGTAGAAGGAATAACACAAATGTGGCTGACITCATCCTTATGGGACTGACACnT^ 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCTCCTGATATACCrrAA 
GGGAATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTATT 
5 TTTTCCrrACTCACCTGTCATTTATTGACCTCAGTTACT^ 
TTAGCGAACnTACTGACTTCCAACTATATTTCCl^ 

TTTTGCCTTCnTGGGTACTGCTGAATGTTACCTTCTCTCCTCAATGGCCCATGATCG 

CAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGTCCAAAAGGCTCTGCCTCGCTCT 

CATCACTGGGCCTTATGTGATTGGCTTTATAGACTCCTTTGTCAACGTGGm 

GCTCTGTCCTGCACTGATACATACAACACCGAAATCCTGATATTCATTATTGTTGGTTCCAC 
CCTGATGGTGTCCCTTITCACAATATCTGCATCCTATGTGTTCATTCTC^^ 
AAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCTCTACTTGC 
AGTCACCATCTTTTATAGCACTCTGATTTTTACITAT^ 
15 TGGGAAGAGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATTCCCGTGCT 

CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 
ACAGGACTCCAGGTAA (SEQ ID NO: 394) 



AOLFR212 sequences: 

20 MAGNNFTEVTWILSGFANHPELQVSLFLMFLFIYLFTVLG^ 

LAFIDIFYSSTVTPKAL\WQSNIU^SISFVGCFVQMYFFVGLVCCECFLLGSMAYNR^ 
LYSWMSQKVSlSrWLGVMPYVIGFrSSLISVmaSSLAFCDSSINOT 

ENfVSFVLAGFTLLSSLLIITVTYnilSAILRIQSAAGRQKAFSTCASHLMAVTIFYGSLIFTYLQ 
lSrrSSLTQAQVASVFYTIVIPMLNPLIYSLRNKDVKNALLR\^^ (SEQ ID NO: 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTTACCGTCTTCATCCTCTCTGGATTTGCAAATCACC 
CrGAATTACAAGTCAGTCTTTTCTTGATGTTTCTCTTCATTTATCT^ 
AACCTGGGACTGATCACGTTAATCAGAATGGATTCTCAGCTTCACACCCCTATGTAC^ 
TCCTGAGCAATTTAGCATTTATTGACATATTTTACTCCTCTACTGTAACACCTAAGGCATTG 
30 GTGAATTTCCAATCCAATCGGAGATCCATCTCCTTTGTTGGCTGCITTGTTC^^ 
TTTTGTTGGATTGGTGTGTTGTGAGTGTTTC(m^CTGGGATCAATGGCCT 
TAGCAATCTGCAATCCCTTACTGTATTCAGTAGTCATGTCCCAAAAAGTGTCCAACTGGCT 
GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 

35 ACTCTCCTGTGTAGATACATTCGGCACAGAAATGGTGAGCTTTGTCTTAGCT^ 
CTTCTTAGCTCTCTCCTTATCATCACAGTCACITATATCAT 

GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 
GTAACTATCTTTTATGGGTCTCTGATTTTCACCTATTTGCAACCTGATAACACATCATCGCT 
GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 
40 ATCTACAGTCTGAGGAACAAAGATGTGAAAAATGCTCITCTGAGAGTCATACATAG^^ 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

MNSLGKLVSVQLSAHWCYSKFNCFGCTHSIPALGADPPGGMGLGNESSLMDF^^^ 
45 EAVLFWVLFFYLLTLVGNFTimSYLDPPLHTPMYFFLSNLSLLDICFTTSLAPQTLVNLQR^ 

TITYGGCVAQLYISLALGSTECmLADMALDRYL\VCKPLHYWIMNPRLCQQLASISWLSG^^ 
SSLmTFTLQLPLCGNHRLDHFICEWALLKLACVDTTVNELVLFWSVLF\^ 
TQAVLRIKS\TEARHKAFSTCSSHLTVVIIFYGTnYVYLQPSDSYAQDQGmSLF\^ 
nYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCrCCATGATCCTCTCAGCTCATGTGTTCTGTTA 
ATTTAATTGTTTTGGATGTACCCATTCCATTCCTGCOT 

ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTTCATCCTTCTAGGCTTCTCAGACCACC 
CTCGTCTGGAGGCTGTTCTCTTTGTATTTGTCCTTTTCTTCTACCTCCT 
55 AACTTCACCATAATCATCATCTCATATCTGGATCCCCCTCTTCATACCCCAATGTAC^^ 
TCTCAGCAACCTCTCTTTACTGGACATCTGCTTCACTACTAGCOT 
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rrAACTTGCAAAGACCAAAGAAGACGATCACTTACGGTGGTTGTGTGGCGCAACTCTATAT 
TTCTCTGGCACTGGGCTCCACTGAATGTATCCTCTTGGCTGACATGGCCTTGGATCGGTAC 
ATTGCTGTCTGCAAACCCCTCCACTATGTAGTCATCATGAACCCACGGCm 
TGGCATCTATCTCCTGGCTCAGTGGTTTGGCTAGTTCCCrAATCCATGCAAC^^ 

5 CAATTGCCrCTCTGTGGCAACCATAGGCTGGACCATTTTATTTGCGAAGTACC 
CAAGTTGGCITGTGTGGACACCACTGTCAATGAArrGGTGCTTTTTG^^ 
TTGTTGTCATTCCACCAGCACTCATCTCCATCTCCTATGG(nTCATAACTCAAGCrG^^ 
AGGATCAAATCAGTAGAGGCAAGGCATAAAGCCTTCAGCACCTGCTCCTCCCACCTTACAG 
TGGTGATTATATTCTATGGCACCATAATCTACGTGTACCTGCAACCTAGTGACAGCTATGC 

0 CCAGGACCAAGGGAAGTTTATCTCCCTCTTCTACACCATGGTGACCCCCACTTTAAATCCT 
ATCATCTATACTTTAAGGAACAAGGATATGAAAGAGGCTCTGAGGAAAOT 
AAATTGTGA (SEQ ID NO: 398) 



AOLFR214 sequences: 

MDKSNSSWSEFVLLGLCSSQKLQLFYFCFFSVLYTVIVLGNLLIILTVTSDTSIJHISPMYFLLGN 
LSFVDICQASFATPKMIADFLSAHETISFSGCIAQIFFmLFTGGEMVLLVSM^ 
YVVIMSRRTCTVLVMISWAVSLVHTLSQLSFTVNLPFCGPNVVDSF 
ILIVVNSGILSLSTFSLLVSSYIIILVTVWLKSSAA^1AKAFSTLASHUWILFF 
PLDKFLAIFYTVTTP\a.NPIIYTLRNRDMKA^ (SEQ ID 

NO: 399) 

ATGGATAAGTCC7VATTCTTCAGTGGTGTCTGAATTTGTACTGTTGGGACTCTGTA 
AAAAACTCCAGCTTTTCTATTTTTGTTTCTTCTCTGTGTTGTATACAGTCAT^^ 
AATCTTCTCATTATCCTCACAGTGACTTCTGATACCAGCCTGCACTCCCCTATGTACTTTCT 
CTTGGGAAACCTTTCCTTTGTTGACATTTGTCAGGCT^ 

CAGATTTTCTGAGTGCACACGAGACCATATCTTTCAGTGGCTGCATAGCCCAAATTTTC^ 

ATTCACCTTTTTACTGGAGGGGAGATGGTGCTACTTGTTTCGATGGCCTATGACAGGTATG 

TAGCCATATGCAAACC(m^ATACTATGTGGTCATCATGAGCCGAAGGACATGCACTGTCTT 

GGTAATGATCTCCTGGGCTGTGAGCTTGGTGCACACATTAAGCCAGTTATCATTTACTGTG 

AACCTGCCTTTTTGTGGACCTAATGTAGTAGACAGCTTTTTTTGTGATCTT^^ 

CAAACTTGCCTGCCTGGACTCITACATCATTGAAATACTAATTGTGGTCAATAGTGG 

CTTTCCCTAAGCACTTTCTCTCTCTTGGTCAGCTCCTACATCATTATTCTTGTTACAGT^ 

GCTCAAGTCTTCAGCTGCAATGGCAAAGGCATTTTCTACGCTGGCTTCCCATA 

GTAATATTATTCTTTGGACCTTGCATCTTCATCTATGTGTGGCCCTTTACCATCTCTCCTTT 

GGATAAATTTCrrGCCATATTTTACACTGTTTTCACCCCCGTCCTAAACCCCA 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTACCTGAGGC 

CAAGGAGAATTTCTGAAATGTCACTAGTAGTGAGAACTTCCTTTCATT^ (SEQ ID NO: 

400) 



AOLFR215 sequences: 

MAHTNESMVSEFVLLGLSNSWGLQLFFFAIFSIVYWSVLGNVLnvnSFDSHLNSPM 
SFIDICQSNFATPKMLVDFFffiRKTISFEGCMAQIFVLHSFVGSEMMLLVAMAYDiy^ 
YSTIMNRIU.CVIFVSISWAVGVLHSVSHLAFTVDLPFCGPNEVDSFFCDLPLVIELAC 
EIMTLTNSGLISLSCFLALnSYTIILIGVRCRSSSGSSKALSTLTAHITVmFFGPCIW 
PVDKFI^VFYTVCTPLLNPnYSLRNEDVKAAMWKLRNHHW^ (SEQ ID NO: 401) 



ATGGCTCACACAAATGAATCGATGGTGTCTGAGTTTGTACTTTTGGGACT 

GGGGACTTCAACTTTTCnTTTTCGCCATCTTCTCTATAGTCTATGTGAC^^^ 

AATGTCTTAATTATTGTCATTATTTCTTTTGACTCCCATTTGAACTCTC^^ 

CTCAGTAATCTTT(mTCATTGATATCTGTCAGTCTAACTTTGCCACCCCCAAGATGC^ 

AGACTTTTTTATTGAGCGCAAGACTATCTCCTTTGAGGGTTGCATGGCCCAGATA 

CTTCACAGTTTTGTTGGGAGTGAGATGATGTTGCTTGTAGCTATGGCATATGACAGATTTA 

TAGCCATATGTAAGCCTCTGCACTACAGTACAATTATGAACCGGAGGCTCTGTGTAATTTT 

TGTGTCTATTTCCTGGGCGGTGGGCGTTCTTCATTCTGTGAGCCACTTGGCTTTTACAGTGG 

ACCTGCCATTCTGTGGTCCCAATGAGGTGGATAGCITCTTTTGT^ 

GAGCTGGCTTGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCCTG 
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ATATCATTGAGCTGTTTCCTGGCTTTAATTATTTCCTACACCATCATTTTGAT 
ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCTTTCTACATTAACTGCCCACATCACAGTG 
GTCATT(mTTCTTCGGGCCTTGCATTTATTTCTATATATGGC(^^ 
GGACAAATTTCTTTCTGTGTTCTACACTGTTTGTACTCCCTTGTTGAACC^^ 
5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATCATGTGAACT 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR216 sequences: 

mdvgnkstmsefvllglsnswelqmfffmwsllwa™vgnslivit\^ 
10 tnlsiromslasfatpkmitdyltghktisfdgcltqifflhlftgteiillmam 

hyasvispqvcvalwaswmgvmhsmsqvifaltlpfcgpyevdsffcdlpvwqlac\^ 
vlglfmistsgiialscfivlfnsyvivlvtvkhhssrgsskalstctahfiv^ 
plssfltdkilswytiftptlnpnytlrnqevkiamr^ (seq id no: 403) 

15 atggatgtgggcaataagtctaccatgtctgaatttgttttgctggggctctctaa^^ 
gggaactacagatgtttttctttatggtgttttcattgctttatgtggcaaca^ 
taacagcctcatagtcatcacagttatagtggaccctcacctacactctcctatgtatttcc 
tgcttaccaatctttcaatcattgatatgtctcttgcttctttcgccaccccaaagatgatt 
acagattacctaacaggtcacaaaaccatctcttttgatggctgccttacccagatat^ 

20 ttctccaccttttcactggaactgagatcatcttactcatggccatgtcctttgataggtat 
attgcaatatgcaagcccctgcactatgcttctgtcattagtccccaggtgtgtgttgctct 
cgtggtggcttcctggattatgggagttatgcattcaatgagtcaggtcatatttgccctc 

ACGTTACCATTCTGTGGTCCCTATGAGGTAGACAGCTTTTTCTGTGACCTTCCTGTGGTGTT 
CCAGTTGGCTTGTGTGGATACTTATGTTCTGGGCCTCTTTATGATCTCAACAAGTGGCATA 

25 ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCATATGTTATTGTCCT 

GCATCATTCTTCCAGAGGATCATCTAAGGCCCTTTCTA(m^GTACAGCTCATTTCATTGTT 
TCTTCTTGTTCTTTGGGCCATGCATCTTCATCTACATGTGGCCACTAAGCAGCTTTCTCACA 
GACAAGATTCTGTCTGTGTTTTATACCATCTTTACTCCCACTCTGAACCCAATAATCTATAC 
TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCTAAAT^ 

30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAVTEFILRGLSSSLELQIFYFLFFSrvnk'AATVLGNLLIW 
SPTYFLLGNLSFIDMSLASFATPmLy)FLREHKAISFEGCMTQ]V^^ 
35 RYVAICKPLHYLTIMSRRMCVGLVILSWIVGIFHALSQLAFTVNLPFCGPNEVDSFFCDL^ 
LACVT)TYILGWMISTSGMIAI.VCFILLVISYTIILVTWQRSSGGSSKALSTCSAI^ 
CTFIYVWPFTNFProKVLSWYTry'TPLLNPVIYTVRNKDV^ 
(SEQ ID NO: 405) 

40 ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 
GAATTCATACTACGGGGTCTGTCCAGTTCTTTAGAACTCCAGATm 
CTCCATAGTCTATGCAGCCACTGTGCTGGGGAACCTTCTTATTGTGGTCACCATTGCATCA 
GAGCCACACCTTCATTCCCCTACGTACTTTCTGCTGGGCAATCTCTCCTTCATTGACATGTC 
CCTGGCCTCATTTGCCACCCCCAAAATGATTGCAGACTTCCTTAGAGAACACAAAGCCATC 

45 TCTTTTGAAGGCTGCATGACCCAGATGTTCTTCCTACATCTCTTAGGGGGTGCTGAGATTG 
TACTGCTGATCTCCATGTCCTTTGATAGGTACGTGGCTATCTGTAAGCCTCTACATTACC^^ 
ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGATACTTTCCTGGATTGTCGGCATCT 
TCCATGCTCTGAGTCAGTTAGCATTTACAGTGAATCTGCCCTTCTGTGGACCCAATGAAGT 
AGACAGTTTCTTTTGTGACCTCCCTTTGGTGATTAAACTT 

50 TGGGGGTGTTCATGATCTCAACCAGTGGCATGATTGCCCTGGTGTGCTTCATCCTCTTGGT 
GATCTCTTACACTATCATCCTGGTCACCGTTCGGCAGCGTTCCTCTGGTGGATCCTCCAAA 
GCCCTCTCCACGTGCAGTGCCCACTTTACTGTTGTGACCCTTTTCn^ 
CATTTATGTGTGGCCTTTCACAAATTTCCCAATAGACAAAGTACTCTCAGTATT^ 
TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 

55 CATGAGGAAACTAAGCAGCCATATCTTTAAATCTAGGAAGACTGATCATACTCCTTAA 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 

METANYTKVTEFVLTGLSQTREVQLVLFVIFLSFYLFILPGMLnCriRLDPHLTSPMYP 
LLDIWYSSITAPKmroFF\^RKnSFGGCIAQLFPLHFVGASEMFLLIVl^ 
5 TIMNRRLCCILVAl^WMGGFmSIIQVALIVRLPFCGPNELDSYFOTITQ^^ 
ICSSGLISWCFIALLMSYAFLLALLKKllSGSDENTNRAMSTCYSfflTI^ 
SFSLDKWSWHTVTFPLLNPIIYTLRNKEVKAAMR^ (SEQ ID NO: 407) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCrCACTGGCCTATCCCAGACT 
10 GGGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCTATTTGT^ 
AATATCCITATCATTTGCACCATCAGGCTAGACCCTCATCTGAOT 
GTTGGCrAATCTGGCCCTCCTTGATATTTGGTACTCITCCAT^^ 
TAGACTTCmTGTGGAGAGGAAGATAATTTCCTTTGGTGGATGCATTGC^^ 
CITACACTTTGTTGGGGCTTCGGAGATGTTCTTGCTCATAGTGATGGCCTATGACCGCTAT 
15 GCTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCGACGTCTCTGCTGTATCCT 
GGTGGCTCTCTCCTGGATGGGGGGCTTCATTCATTCTATAATACAGGTGGCTCT^ 
CGACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACACAGG 
TCCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 
GATCTCTGTGGTGTGTTTCATTGCTCTGTTAATGTCCTATGCCTTCCTT^ 
20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACAT 
TACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATTTGACT 
TTTCCCTAGATAAAGTGGTGTCTGTGTTTCATACTGTAATATTCC(nT^ 
ATTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGGTGGTCACCAAATAT 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 

AOLFR219 sequences: 

MLTSLTDLCFSPIQVAEIKSLPKSMNETNHSRVTEFVLLGLSSSRELQPFLFLTFSLLYLAILLGNF 
LIILTWSDSRLHTPMYFLLANLSFIDVCVASFATPmiADFLVERKTISFDACLAQIFF\^ 
EMVLLVSMAYDRYVAICKPLHYMTVMSRRVCVVLVLISWFVGFfflTTSQLAFT\^ 
30 KVDSFFCDLPLVTKLACroTYWSLLIVADSGFLSLSSFLLLWSYTVILWVRN^ 
STLTAHITWTLFFGPCIFIYVWPFSSYSVDKXnLAWYTIFTLILNPVIY^ 
RYLKPSQVSWIRNVLFLETK (SEQ ID NO: 409). 

ATGCTCACTTCATTAACTGATCTCTGTTTCTCTCCTATTCAGGTAGCTGAAATTAAGTCCCT 
35 TCCAAAATCGATGAATGAGACAj\ATCATTCTCGGGTGACAGAATTTGTGTTGCT^ 
TCTAGTTCAAGGGAGCTCCAACCTTTCTTGTTTCTTACATTTTCAC^^ 
TCTGTTGGGCAACTTTCTCATCATCCTCACTGTGACCTCAGATTCCCGCCTTCACACCCCCA 
TGTACTTTCTGCTTGCAAACCTGTCATTTATAGACGTATGTGTTGCCTCTT^ 
AAAATGATTGCAGACTTTCTGGTTGAGCGCAAGACTATTTCTTT^ 
40 AGATTTTCTTTGTTCATCTCTTCACTGGCAGTGAAATGGTGCTCCTAGTTTCCATGGCCTA 
GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 
GTGTTGTGCTCGTCCTCATTTCATGGTTTGTGGGCTTCATCCATACTACCAGCCAGTTGGCA 
TTCACTGTTAATCTGCCATTTTGTGGTCCTAATAAGGTAGACAGTTTTTTCT 
TCTAGTGACCAAGTTAGCCTGCATAGACACTTATGTTGTCAGCTTACTAATAGTTGCAGAT 
45 AGTGGCTTTCTTTCTCTGAGTTCCTTTCTCCTCTTGGTTGTCTCCTACACTGTA^ 

ACAGTTAGGAATCGCTCCTCTGCAAGCATGGCGAAGGCCCGCTCCACATTGACTGCTCACA 
TCACTGTGGTCACTTTATTCTTTGGACCATGCATTTTCATCTATGTGTGGCCCTTCAGCAGT 

tactcagttgacaaagtccttgctgtattctacaccatcttcacgcttatm 
aatctacacgctaagaaacaaagaagtgaaggcagctatgtcaaaactgaagagtcggta 
50 tctgaagcctagtcaggtttctgtagtcataagaaatgttctttt^^ 

(SEQ ID NO: 410). 
AOLF1R220 sequences: 

nikqysvgnqhsnyrsllfpflcsqmtqltasgnqtmvteflfsmfphahrggllffipllliyg 
55 filtgnlimfiviqvgmalhtplyffisvlsfleicyttttipkmls 

hslgirescvltamatoryiaicnplryptimipklciqltvgscfcgfllvlpei^ 
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NOfflOIFCDFrPVLSLACrDmVViyDAIHAAEIVASFLVIALSYIRinVILGMHSAEGHHKAFST 
civHLAVFLLFFGSVA\TVIYLRFSATYSWWDTAIAVTFVII^FFNPnYSLBCNKDMKEAJGRLF 

HYQKRAGWAGK (SEQ ED NO: 41 1). 

5 ATGAAGCAATATTCAGTGGGTAATCAACATTCCAATTATAGGAGTCTCTrGTTTCCTTTTCT 
GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
(nrCTCTATGTrCCCGCATGCGCACAGAGGTGGCCTCTTATTCmATTCCCTTGCTTCTCA 
TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATCCAGGTGGGCATGGC 
CCTGCACACCCCTTTGTATITCTTTATCAGTGTCCTCrCCTrCCrGGAGATCTGCTATACCA 
1 0 CAACCACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTACTTTTTCCACTCACTTGGTATCACAGAAAGCTGTGTCCTG 
ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGITACCCAACCATCA 
TGArrCCCAAACTTTGTATCCAGCTGACAGTTGGATCCrGCTmGTGGCTTCCTCCTTG^^ 
CITCCTGAGATTGCATGGATTTCCACCTTGCCTTTCTGTGGCTCCAACCAGATCCACCAGAT 
ATTCTGTGATITCACACCTGTGCrGAGCTTGGCCTGCACAGATACATTCCTAGTGGTCATT 
GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCTATCCTACA 
TCCGGATTATTATAGTGATTCTGGGAATGCACTCAGCTGAAGGTCATCACAAGGCCTTTTC 
CACCTGTGCrGCTCACCTTGCTGTGTTCTTGCTATTmTGGCAGTGTGGCTGTCATGTATT 
TGAGATTCTCAGCCACCTACTCAGTGTTTTGGGACACAGCAATTGCTGTCACnTTrGTTATC 
CTTGCrCCCTTTTTCAACCCCATCATCTATAGCCTGAAAAACAAGGACATGAAAGAGGCTA 
TTGGAAGGCTTTTCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATAG (SEQ ID NO: 

412). 



AOLFR221 sequences: 

MRNLSGGHVEEFVLVGFPTTPPLQLLLFVLFFAIYLLTLLENALIVFTIWLAPSLHRPMYFFLGH 
LSFLELWYINVTIPRLLAAFLTQDGRVSYVGCMTQLYFFIALACTECVLLAVMAYDRYLAICGP 
LLYPSLMPSSLATRLAAASWGSGFFSSMMKLLFISQLSYCGPNIINHFFCDISPLLNLTCSDKEQA 
ELVDFLLALVMILLPLLAVVSSYTMIAAILRIPTSRGRHKAFSTCAAHLAVWIYYSSTLFTYAR 
PRAMYTFNHNKIISVLYXnVPFFNPAIYCLRNKEVKEAFRKTVMGRCHYPRDVQD (SEQ ID 

NO: 413). 

ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGTCTTGGTGGGTTTCCCTACCACGC 

CTCCCCTCCAGCTGCTCCTCrrrGTCCTTTTTTTTGCAATTTACOTCT^ 

ATGCACTTATTGTCITCACAATATGGCTTGCTCCAAGCCTTCATCGTCCCATGTACTTTTTC 

(nTGGCCATCTCTCTTTCCTGGAGCTATGGTACATCAATGTCACCATTCCTCGGCTCTTGGC 

AGCCTTTCrTACCCAGGATGGTAGAGTCTCCTACGTAGGTTGCATGACCCAACrGTACrrC 

rrrATTGCCTTAGCCTGTACTGAATGTGTGCTGTTGGCAGTTATGGCCrATGATCGCTACCT 

GGCCATCTGTGGACCCCTCCTTTACCCTAGTCTCATGCCTTCCAGTCTGGCCACTCGCCTTG 

CTGCTGCCTOTGGGGCAGTGGCrrcnTCAGCrCCATGATGAAGCTTCTTTTTATTTCCCAA 

TTGTCCTACTGTGGACCCAACATTATCAACCACmTrrCTGTGATATTTCCCCACTACTCAA 

CCTCACCTGCTCTGACAAGGAGCAAGCAGAGCTAGTAGACTTCCTTCTGGCCCTGGTGATG 

ATTCTACTCCCTCTATTGGCTGTGGTTTCATCATACACTGCCATCATTGCAGCCATCCTGAG 

GATCCCTACGTCCAGGGGACGCCACAAAGCCTTTTCCACTTGTGCCGCTCATCTGGCAGTG 

GTrGTTATCTACTACrCCTCCACTCTCTTCACCTATGCACGGCCCCGGGCCATGTACACCTT 

CAACCACAACAAGATTATCTCTGTGCTCTACACTATCATTGTACCATTCTTCAACCCAGCCA 

TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 

GTCACTATCCTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 



AGLFR222 sequences: 

MGQTNWSWRDFWLGFSSSGELQLLLFALFLSLYLVTLTSNVFIIIAIRLDSHLHTPMYLFLSFL 
SFSETCYTLGIIPRMLSGLAGGDQAISYVGCAAQMFFSASWACTNCFLLAAMGFDRYVAICAPL 
HYASHMNPTLCAQLVITSFLTGYLFGLGMTLVIFHLSFCSSHEIQHFFCDTPPVLSLACGDTGPS 
ELRffll^LLVLLVSFFFmSYAYIIAAILRIPSAEGQKKAFSTCASHLTVVnHYGCASFVYLRPK 
ASYSLERDQLIAMTYTWTPLLNPIVYSLRTRAIQTALRNAFRGRLLGKG (SEQ ID NO: 415). 
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ATGGGGCAGACCAACGTAACCTCCTGGAGGGATTTTGTCrrCCTGGGCTTCTCCAGTTCTG 
GGGAGTTGCAGCTCCTTCTCTTTGCCrrGTTCCTCTCTCTGTATCTAGTCACTCTGACCAGC 
AATGTCITCATTATCATAGCCATCAGGCTGGATAGCCATCTGCACACCCCCATGTACCTCTT 
CCirrCCTTCCTATCCTTCTCTGAGACCTGCTACACnTrGGGCATCATCCCTAGAATGCT 

5 CTGGCCTGGCTGGGGGGGACCAGGCTATCTCCTATGTGGGCTGTGCTGCCCAGATGTTCTT 
TTCTGCCrCATGGGCCTGTACTAACTGCTTCCTTCTGGCTGCCATGGGCTTTGACAGATATG 
TGGCCATCTGTGCTCCACTCCACTATGCCAGCCACATGAATCCTACCCTCTGTGCCCAGCT 
GGTCATTACTTCCTTCCTGACTGGATACCTCTTTGGACTGGGAATGACACTAGTTATTTTCC 
ACCTCTCATTCTGCAGCTCCCATGAAATCCAGCACTTTTTTTGTGACACGCCACCTGTGCTG 

0 AGCCTAGCCTGTGGAGATACAGGCCCGAGTGAGCTGAGGATCTTTATCCTCAGTCTTTTGG 
TCCTCTTGGTCTCCTTCTTCTTCATCACCATCTCCTACGCCTACATCTTGGCAGCAATACTG 
AGGATCCCCTCTGCTGAGGGGCAGAAGAAGGCCTTCTCCACTTGTGCCTCGCACCTTACAG 
TGGTCATTATTCATTATGGCTGTGCTTCCTTCGTGTACCTGAGGCCCAAAGCCAGCTACTCT 
CTTGAGAGAGATCAGCTTATTGCCATGACCTATACTGTAGTGACCCCCCTCCTTAATCCCA 

5 TTGTTTATAGTCTAAGGACTAGGGCTATACAGACAGCTCTGAGGAATGCTTTCAGAGGGAG 
ATTGCTGGGTAAAGGATGA (SEQ ID NO: 41 6). 



AOLFR223 sequences: 

MEAA>ffiSSEGISFVLLGLTTSPGQQRPLFVIJLLLYVASLLGNGLIVAAIQASPALHAPMYFLLA 

HLSFADLCFASVTWKMLANLLAHDHSISLAGCLTQMYFFFALGVTDSCLLAAMAYDCYVAIR 

HPLPYATmSRAMCAALVGMAWLVSHVHSLLYILLMARLSFCASHQVPHFFCDHQPLLRLSC 

SDTHfflQLLIFTEGAAVVVTPFLLILASYGAIAAAVLQLPSASGRLRAVSTCGSHLAVVSLFYGT 

\^VYFQATSRREAEWGRVATVMYTVVTPMLNPIIYSLWNRDVQGALRALLIGmSA^^ 

(SEQ ID NO: 417). 



ATGGAGGCTGCCAATGAGTCITCAGAGGGAATCTCATTCGTTTTATTGGGACTGACAACAA 

GTCCTGGACAGCAGCGGCCTCTCTTTGTGCTGTTCTTGCTCTTGTATGTGGCCAGCCTCCTG 

GGTAATGGACTCATTGTGGCTGCCATCCAGGCCAGTCCAGCCCTTCATGCACCCATGTACT 

TCCTGCTGGCCCACCTGTCCTTTGCTGACCTCTGTTTCGCCTCCGTCACTGTGCCCAAGATG 

TrGGCCAACTTGTTGGCCCATGACCACTCCATCTCGCTGGCTGGCTGCCTGACCCAAATGT 

ACTTCTTCTTTGCCCTGGGGGTAACTGATAGCTGTCTTCTGGCGGCCATGGCCTATGACTG 

CTACGTGGCCATCCGGCACCCCCTCCCCTATGCCACGAGGATGTCCCGGGCCATGTGCGCA 

GCCCrGGTGGGAATGGCATGGCTGGTGTCCCACGTCCACTCCCTCCTGTATATCCTGCTCA 

TGGCTCGCTTGTCCTTCTGTGCTTCCCACCAAGTGCCCCACTTCTTCTGTGACCACCAGCCT 

CTCTrAAGGCTCTCGTGCTCTGACACCCACCACATCCAGCTGCTCATCTTCACCGAGGGCG 

CCGCAGTGGTGGTCACTCCCTTCCTGCTCATCCTCGCCTCCTATGGGGCCATCGCAGCTGC 

CGTGCTCCAGCTGCCCTCAGCCTCTGGGAGGCTCCGGGCTGTGTCCACCTGTGGCTCCCAC 

CTGGCTGTGGTGAGCCTCTTCTATGGGACAGTCATTGCAGTCTACTTCCAGGCCACATCCC 

GACGCGAGGCAGAGTGGGGCCGTGTGGCCACTGTCATGTACACTGTAGTCACCCCCATGC 

TGAACCCCATCATCTACAGCCTCTGGAATCGCGATGTACAGGGGGCACTCCGAGCCCTTCT 

CATTGGGCGAAGGATCTCAGCTAGTGACTCCTGA (SEQ ID NO: 418). 



AOLFR224 sequences: 

MGSFNTSFEDGFILVGFSDWPQLEPILFVFFIFYSLTLFGNTIIIALSWLDLRLHTPMYFFLSHLSL 

LDLCFTTSTVPQLLINLCGVDRTITRGGCVAQLFIYLALGSTECVLLWMAFDRYAAVCRPLHY 

MAIMHPHLCQTLAIASWGAGFVNSLIQTGLAMAMPLCGHRLNHFFCEMPVFIJaACADTEGT 

EAKMFVARVIWAVPAALILGSYVHIAHAVLRVKSTAGRRKAFGTCGSPILLVVFLFYGSArYT 

YLQSIHNYSEREGKFVALFYTIITPILNPLIYTLRNKDVKGALWKVLWRGRDSG (SEQ ID NO: 

419). 

ATGGGAAGTTTCAACACCAGTTTTGAAGATGGCTTCATTTTGGTGGGATTCTCAGATTGGC 

CGCAACTGGAGCCCATCCTGTTTGTCTTTATTTTTATTTTCTACTCCCTAACTCTCTTTGGC 

AACACCATCATCATCGCTCTCTCCTGGCTAGACCTTCGGCTGCACACACCTATGTACTTCTT 

TCTCTCTCATCTGTCCCTCCTGGACCTCTGCTTCACCACCAGCACCGTGCCCCAGCTCCTGA 

TCAACCTTTGCGGGGTGGACCGCACCATCACCCGTGGAGGGTGTGTGGCTCAGCTCTTCAT 

CTACCTAGCCCTGGGCTCCACAGAGTGTGTGCTCCTGGTGGTGATGGCCTTTGACCGCTAT 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 
GGCTATCGCCTCCTGGGGTGCGGGTTTCGTGAACTCTCTGATCCAGACAGGTCTCGCAATG 
GCCATGCCTCTCTGTGGCCATCGACTGAATCACTTCTTCTGTGAGATGCCTGTATTTCT^ 
GTTGGCTTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACTTATTCTAGGCTCCTATGTGCACATTGCTCATGCAGTGCT 
AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTTGTGGGTCCC^^ 
GTAGTTTTCCTTTTTTATGGCTCAGCCATCTACACATATCTCCAATCCATCCACAA^ 
TGAGCGTGAGGGAAAATTTGTTGCCCTTTTTTATACTATAATTACCCCCATTCT 
TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCTCTGTGGAAAGTACTATGGAGGG 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR225 sequences: 

ME^m^^QTSTDFILLGLFPPSIIDLFFFIL^^a^IFLMALIGNLSmL^ 

Lbr^ISTIVPKMASDFLHGNKSISFrGCGIQSFFFLALGGAEALLLASMAYDRYIAICFPLP^ 
1 5 SKRVCVLMITGSWUGSIN ACAHTX^LHIPYCRSRAINHFFCD VP AMVTL^ 
FLSATIFLVFPFIGlSCSYGQVLFA\miMKSAEGRKKAYLTCSTHLTV^ 
LRSPTEDKVLAWYTILTPMLNPIIYSLRNK£\Ts4GALTRVSQRICS\^ (SEQ ID NO: 421). 



ATGGAAAATTACAATCAAACATCAACTGATTTCATCTTATTGGGGCTGTTTCCACCATCAA 

20 TAATTGACCTTTTCTTCTTCATTCTCATTGTTTTCAT^ 

TGTCCATGATTCTTCTCATCTTCTTGGACACCCATCTCCACACACCCATGTATTTCCTACTG 
AGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCATTGTTCCTAAGATGGCATCTGA 
TTTTCTGCATGGAAACAAGTCTATCTCCTTCACTGGGTGTGGGATTCAGAGTT^ 
TGGCATTAGGAGGTGCAGAAGCACTACTTTTGGCATCTATGGCCTATGATCGTTACAT^ 

25 TATTTGCTTTCCTCTCCACTATCTCATCCGCATGAGCAAAAGAGTGTGTGTGCTGATGATA 
ACAGGGTCTTGGATCATAGGCTCGATCAATGCTTGTGCTCACACTGTATATGTACTCCATA 
TTCCTTATTGCCGATCCAGGGCCATCAATCATTTCTTCTGTGATGTCCCAGCAATGGTGACT 
CTGGCCTGCATGGACACCTGGGTCTATGAGGGCACAGTGTTTTTGAGTGCCACCATC^^ 
TCGTGTTTCCCTTCATTGGTATTTCATGTTCCTATGGCCAGGTTCTCTTTGCTGTCTACCAC 

30 ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCTCACTGTA 
GTAACTTTCTACTATGCACCTTTTGTCTACACTTATC^^ 

AACAGAGGACAAGGTTCTGGCTGTCTTCTACACCATCCTCACCCCAATGCTCAACCCCATC 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

35 

AOLFR226 sequences: 

Nffi\\nRNHSGRVSEF\n:LGFPAPAPLQVLLFALLLLAYVLVLTENTL 

ANMSFLEIWYVTWIPmLAGFVGSKQDHGQLISFEGCMTQLYFFLGLGCTECVLLAVMATO 
RYMAICYPLHYPVIVSGRLCVQMAAGSWAGGFGISMVKWLISGLSYCGPNIINHFFCD 
40 NLSCTDMSTAELTDFILAIFILLGPLSWGASYVAITGAVNffllSSAAGRYK^ 
YAASIFH'ARPKALSAFDTNKLVSVLYAVIWLLNPIIYCLRNQEVT^ 

KKASRNV (SEQ ID NO: 423). 

ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTTCCCTGCT 
45 CCTGCGCCACTACAGGTACTATTGTTTGCCCTTTTGCTGCTGGCCTATGTGTTGGTGCTGAC 
TGAGAACACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 
TTTTTTCTAGCTAATATGTCCmCTGGAGATCTGGTATGTCACTG 

GCTTGCTGGCTTTGTTGGATCCAAACAGGATCATGGACAGCTAATCTCCTTTGAGGGATGC 
ATGACACAGCTCTACTTTTTCCTTGGCTTGGGCTGCACTGAGTGTGTCCTTCTCGCT 

50 GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACTACCCAGTCATTGTCAGT^ 

GGCTGTGTGTGCAGATGGCTGCTGGCTCTTGGGCTGGAGGTTTTGGCATCTCCATGGTCAA 
AGTTTTTCTTATTTCTGGCCTCTCTTACTGTGGCCCCAACATCATCAACCACTT^ 
ATGTCTCTCCATTGCTCAACCTCTCATGCACTGATATGTCCACAGCAGAGCTTACAGATT^ 
ATCCTGGCCATTTTTATTCTTCTAGGGCCACTCTCTGTCACTGGGGCCTCCTATGTGGCCAT 

55 TACTGGTGCTGTGATGCACATATCTTCGGCTGCTGGACGCTATAAGGCCTTTTCCACCTGT 
GCCTCTCATCTCACTGTTGTGATAATCTTCTATGCAGCCAGTATCTTCATCTATGCTCGGCC 



152 



wo 01/98526 



PCTAJSOl/20122 



AAAGGCACTCTCAGCITITGACACCAACAAGTTGGTCTCTGTACTGTATGCrGTCATTGTA 
CCATTGCTCAATCCCATCATTTACTGCCTGCGCAATCAAGAGGTCAAGAGAGCCCTATGCT 
GTACTCTGCACCTGTACCAGCACCAGGATCCTGACCCCAAGAAAGCTAGCAGAAATGTATA 

G (SEQ ID NO: 424). 

5 

AOLFR227 sequences: 

MEPQNTSTVTNPQLLGFQNLLEWQALLFVIFLLIYCLTnGNVVlITVVSQGLRLHSPMYMFLQH 
LSFLEVWTSTTWLLLANLLSWGQAISFSACMAQLYFFVFLGATECFLLAFMAYDRYLAICSP 
LRYPFLMHRGLCARLVVVSWCTGVSTGFLHSMMISRLDFCGRNQINHFFCDLPPLMQLSCSRV 
1 0 YITE VTIFILSIAVLCICFFLTLGPYVFIVSSILRIPSTSGRRKTFSTCGSHLAWTLYYGTMISMYV 
CPSPHLLPEINKnSWYTWTPLLOTVIYSLRNKDFKEAVRKVMRRKCGILWSTSKRKF 

LY (SEQ ID NO: 425). 

ATGGAGCCCCAAAATACCTCCACTGTGACTAACTTTCAGCTGTTAGGATTCCAGAACCTTC 
1 5 rrGAATGGCAGGCCCTGCTCTTTGTCATTTTCCTGCTCATCTACTGCCrGACCATTATAGGG 
AATGTTGTCATCATCACCGTGGTGAGCCAGGGCCTGCGACTGCACTCCCCTATGTACATGT 
TCCTCCAGCATCTCTCCTTTCTGGAGGTCTGGTACACGTCCACCACTGTGCCCCTTCTCCTA 
GCCAACCTGCTGTCCTGGGGCCAAGCCATCrCCTTCTCTGCCTGCATGGCACAGCTCTACT 
TCTTCGTATTCCTCGGCGCCACCGAGTGCTTTCTCCTGGCCTTCATGGCCTATGACCGTTAC 
20 CTGGCCATCTGCAGCCCACTCCGCTACCCCTTTCTCATGCATCGTGGGCTATGTGCCAGGTT 
GGTGGTGGTCTCATGGTGCACAGGGGTCAGCACAGGCnTCTGCATTCCATGATGATTTCC 
AGGTrGGACTTCrGTGGGCGCAATCAGATTAACCATTTCTTCTGCGACCTCCCGCCACTCA 
TGCAGCTCTCCrGTTCCAGAGTTTATATCACCGAGGTGACCATCTTCATCCTGTCAATTGCC 
GTGCTGTGCATJTGTTTTTTTCTGACACTGGGGCCCTATGTTTTCATTGTGTCCTCCATAIT 
25 GAGAATCCCTTCCACCTCTGGCCGGAGAAAGACCTTTTCCACATGTGGCTCCCACCTGGCT 
GlTGTCACTCTCTACrACGGGACCATGATCTCCATGTATGTGTGTCCCAGTCCCCACCTGTT 
GCCTGAAATCAACAAGATCATTTCTGTCTTCTACACTGTGGTCACACCACTGCTGAACCCA 
GTTATCTACAGCTTGAGGAACAAAGACTTCAAAGAAGCTGTTAGAAAGGTCATGAGAAGG 
AAATGTGGTATTCTATGGAGTACAAGTAAAAGGAAGTTCCTTTATTAG (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MFYVNQIPFQLYHISFVYPTELWSRAIIPCMPTLSFWVCSATPVSPGFFALILLVFVTSIASNWK 
IJLMTOSRLHTPMYFLLSQI^LRDILYISTIXT'KMLVDQVMSQRAISFAGCTAQHFLYLTLAGAE 
FFLLGLMSCDRYVAICM'LHYPDLMSRKICWLIVAAAWLGGSIDGFLLTPVTMQFPFCASREIN 
3 5 HFFCEVP ALLKLSCTDTSAYETAMYVCCIMMLLIPFS VISGSYTRILITVYRMSEAEGRRKAVAT 
CSSHMVWSLFYGAAMYTYVLPHSYHTPEQDKAVSAFYTILTPMLNPLIYSLRNKDVTGALQK 

WGRCVSSGKVTTF (SEQ ID NO: 427). 

ATGTTTTATGTAAATCAGATACCTTTCCAACTTTATCATATCTCTTTCGTGTACCCTACAGA 

40 GCTATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGTTTGTTCAGCA 
ACGCCCGTTTCCCCTGGCTTCTTTGCCCTCATTCTCCTGGTCTTTGTGACCTCCATAGCCAG 
CAACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 
CTGCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCT 
GGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTC 

45 CTCrACrrGACOTAGCAGGGGCTGAGTTCTTCCTCCTAGGACTCATGTCCTGTGATCGCTA 
CGTAGCCATCTGCAACCCTCTGCACTATCCTGACCTCATGAGCCGCAAGATCTGCTGGTTG 
ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCrCACCCCCGTCACCA 
TGCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAACCACTTCnTCTGCGAGGTGCCTGCCCTT 
CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 

50 TGATGCTCCTCATCCCTTTCTCTGTGATCTCGGGCTCTTACACAAGAATTCTCATTACTGTT 
TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 
GTGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTACCA 
CACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTCACTCCCATGCTCAAT 
CCACTCATTTACAGCCTTAGGAACAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGG 

55 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 
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AOLFR230 sequences: 

MGMEGLLQNSTOTVLTGLITHPAFPGLLFARTSIFWAITANLVTVULLIHMDSRLHTPMYFLLS 
QLSIMDTIYICITVPKMLQDLLSKDKTISFLGCAVQIFLYLTLIGGEFFLLGLMAYDRYVAVCNP 
LRYPLLMh«UElVCLFMWGSWVGGSLDGFMLTPVTMSFPFCRSREINHFFCEIPAVLKLSCTDTS 
5 LYETLMYACCVLMLLIPLSVlSVSYraiLLTVHRMNSAEGRRKAFATCSSHIMWSVFYGAAFY 
Tbm.PHSYHTPEKDKWSAfYTILTPMLNPLIYSLRNKDVAAALRKVLGRCGSSQSIRVATVIR 

KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTCTTCTCCAGAACTCCACTAACTTCGTCCTCACAGGCCTCATCACCC 
1 0 ATCCTGCCTTCCCCGGGCTTCTCmGCAATAGTCITCTCCATCTTTGTGGTGGCrATAACA 
GCCAACTTGGTCATGATTCTGCTCATCCACATGGACTCCCGCCTCCACACACCCATGTACTT 
CITGCTCAGCCAGCTCTCCATCATGGATACCATCTACATCTGTATCACTGTCCCCAAGATGC 
TCCAGGACCTCCTGTCCAAGGACAAGACCATTTCCITCCTGGGCTGTGCAGTTCAOATCTT 
CCTCTACCTGACCCTGATTGGAGGGGAATTCTTCCTGCTGGGTCTCATGGCCTATGACCGC 
1 5 TATGTGGCTGTGTGCAACCCTCrACGGTACCCTCTCCTCATGAACCGCAGGGTTTGCTTATT 
CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACTCCTGTCACT 
ATGAGTTTCCCCTTCTGTAGATCCCGAGAGATCAATCACTTTTTCTGTGAGATCCCAGCCGT 
GCTGAAGTTGTCTTGCACAGACACGTCACTCTATGAGACCCTGATGTATGCCTGCTGCGTG 
CTGATGCTGCTrATCCCTCTATCTGTCATCTCTGTCTCCTACACGCACATCCTCCTGACTGT 
20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCTTTGCTACGTGTTCCTCCCACATT 
ATGGTGGTGAGCGTTTTCTACGGGGCAGCCTTCTACACCAACGTGCTGCCCCACTCCTACC 
ACACrCCAGAGAAAGATAAAGTGGTGTCTGCCTTCTACACCATCCTCACCCCCATGCTCAA 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTTCCTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 

25 NO: 430). 



AOLFR231 sequences: 

MERANHSWSEFILLGLSKSQNLQILFFLGFSWFVGIVLGNLLILVTVTFDSLLHTPMYFLLSNL 
SCmMILASFATPKMIVDFLRERKTISWGCYSQMFFMHLLGGSEMMLLVAMAIDRYVAICKP 
30 LHYMTIMSPRVLTGLLLSSYAVGFVHSSSQMAFMLTLPFCGPNVIDSFFCDLPLVIKLACKDTYI 
LQLLVIADSGLLSLVCFLLLLVSYGVIIFSVRYRAASRSSKAFSTLSAHITWTLFFAPCVnYVW 
PFSRYSVDmSVFYTIFTPLLNPIIYTLRNQEVKAAIKKRLCI (SEQ ID NO: 431). 



ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTTTGTTGGGACTTTCCAAATCTC 
35 AAAATCnrCAGATTTTATTCITCTTGGGATTCTCTGTGGTCTTCGTGGGGATTGTGTTAGGA 
AACCTGCTCATCTTGGTGACTGTGACCTTTGATTCGCTCCTTCACACACCAATGTATTTTCT 
GCTTAGCAACCTCTCCTGCATTGATATGATCCTGGCTTCTTTTGCTACCCCTAAGATGATTG 
TAGATTTCCTCCGAGAACGTAAGACCATCTCATGGTGGGGATGTTATTCCCAGATGTTCTT 
TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 
40 G1TGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 
TACTGTTATCCTCCTATGCAGTTGGATTTGTGCACTCATCTAGTCAAATGGCTTTCATGTTG 
ACTTTGCCCTTCTGTGGTCCCAATGTTATAGACAGCTTTTTCTGTGACCTTCCCCTTGTGAT 
TAAACTTGCCTGCAAGGACACCTACATCCTACAGCTCCTGGTCATTGCTGACAGTGGGCTC 
CTGTCACTGGTCTGCrrCCTCCTCTTGCTTGTCTCCTATGGAGTCATAATATTCTCAGTTAG 
45 GTACCGTGCTGCTAGTCGATCCTCTAAGGCTTTCTCCACTCTCTCAGCTCACATCACAGTTG 
TGACTCTGTTCmGCTCCGTGTGTCTTTATCTACGTCTGGCCCTTCAGCAGATACTCGGTA 
GATAAAATTCTTTCTGTGTTTTACACAATTTTCACACCTCTCTTAAATCCTATTAm 
ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 

432). 

50 

AOLFR232 sequences: 

MDmTWMASHTGWSDFn.MGLFRQSKHPMAMTWMANHTGWSDFILLGLFRQSKHPALLCV 
VIFVWLMALSGNAVLILLmCDAHLHTPMYFFISQLSLMDMAYISVTVPKMLLDQVMGVNKIS 
APECGMQNnT^YVTLAGSEFFLLATMAYDRYVAICHPLRYPVLMNHRVCLFLSSGCWFLGSVD 
55 GFTFTPimTFPFRGSREIHHFFCEVPAVLNLSCSDTSLYEIFMYLCCVLMLLIPVVnSSSYLLILL 
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TfflGMNSAEGRJUCAFATCSSHLTVVILFYGAAIYTYMLP 
Ln^SLR2vJKI)VMGALKKMLTVEPAFQKAME (SEQ ID NO: 433). 



ATGGACAACATCACCTGGATGGCCAGCCACACTGGATGGTCGGATTTCATCCTGATGGGAC 
5 TCTTCAGACAATCCAAACATCCA.\TGGCCAATATCACCTGGATGGCCAACCACACTGGATG 
GTCGGATTTCATCCTGTTGGGACrCTTCAGACAATCCAAACATCCAGCACTACrn^ 
GTCATTTTTGTGGTTTTCCTGATGGCGTTGTCTGGAAATGCTGTCCT 

CTGTGACGCCCACCTCCACACCCCCATGTACTTTTTCATCAGTCAATTGTCTCTCATGGACA 
TGGCGTACATTTCTGTCACTGTGCCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAA 

10 GATCTCAGCCCCTGAGTGTGGGATGCAGATGTTCTTCTACGTGACACTAGCAGGTTCAGAA 
TTTTTCCTTCTAGCCACCATGGCCTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTA 
CCCTGTCCTCATGAACCATAGGGTGTGTCTCITCCTGTCATCAGGCTGCTGG^^ 
CAGTGGATGGCTTCACATTCACTCCCATCACCATGACCTTCCCCTTCCGTGGATCCCGGGA 
GATTCATCATTTCTTCTGTGAAGTTCCTGCTGTATTGAATCTCTCCTGCTCAGACA 

15 TCTATGAGATTTTCATGTACTTGTGCTGTGTCCTCATGCTCCTCATCCCTGTGGTGATCA^ 
TCAAGCTCCTATTTACTCATCCTCCTCACCATCCACGGGATGAACTCAGCAGAGGGCCGGA 
AAAAGGCCrrTGCCACCTGCTCCTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCC 
ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTG 
TCTTCTATACCATCCTCACTCCAGTGGTGAACCCTTTAATCTATAGTCTTAGGAATAAGGAT 

20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCTGCCTTTCAAAAAGCTATGGAG 
TAG (SEQ ID NO: 434). 



AOLFR233 sequences: 

MANlTRlvlANHTGKLDFILMGLFRRSKHPALLSWIFVWLKALSGNA^^ 
25 FFISQLSLMDMAYISVTVTKMLLDQVMG\^VSAPECGMQMFL^ 

YVAICHPLRYPVLMNHRVCLFLASGCWFLGSVDGFMLTPITMSFPFCRSWEl^^ 
LSCSDTSLYETLMYLCCVLMLLIPVTIISSSYLLILLTVHRMNSAEGRKXAFATCSSHLTW 
GAA\nfTYMLPSSYHTPEKDMMVSWYTILTPVLNPLIYSLRNKDVM 
(SEQ E) NO: 435). 

30 

ATGGCCAACATCACCAGGATGGCCAACCACACTGGAAAGTTGGATTTCATCCTCATGGGAC 
TCTTCAGACGATCCAAACATCCAGCTCTACTTAGTGTGGTCATCTTTGTGGTTTTCCTGAAG 
GCGTTGTCTGGAAATGCTGTCCTGATCCTTCTGATACACTGTGACGCCCACCTCCACAGCC 
CCATGTACTTTTTCATCAGTCAATTGTCTCTCATGGACATGGCGTACATTTCT^ 

35 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCCCTGAGTGTGGG 
ATGCAGATGTTCCTCTATCTGACACTAGCAGGTTCGGAATTTTTCCTTCTAGCCACCATGGC 
CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCTGTCCTCATGAACCATAGG 
GTCTGTCTTTTCCTGGCATCGGGCTGCTGGTTCCTGGGCTCAGTGGATGGCTTCATGCTCAC 
TCCCATCACCATGAGCTTCCCCTTCTGCAGATCCTGGGAGATTCATCATTTCTTCT 

40 TCCCTGCTGTAACGATCCTGTCCTGCTCAGACACCTCACTCTATGAGACCCTCATGTACCTA 
TGCTGTGTCCTCATGCTCCTCATCCCTGTGACGATCATTTCAAGCTCCTATTTACTCATCCT 
CCrCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCTTTGCCACCTGCTC 
CTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCCGTCTACACCTACATGCTCCCCA 
GCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTGTCTTCTATACCATCCTCACTCC 

45 GGTGCTGAACCCTTTAATCTATAGTCTTAGGAATAAGGATGTCATGGGGGCTCT^ 
ATGTTAACTGTGAGATTCGTCCTTTAG (SEQ ID NO: 436). 



AOLFR234 sequences: 

MPNSTTVMEFLLMRFSDWTLQILHSASFFMLYLVTLMGNILIVT^ 
50 LSILDACYISVTWTSCVNSLLDSTTISKAGCVAQWLVWFVYVELLFLTIMAHDRYV^^ 
HYPVTvn^SRICIQNn^LASLLSGLWAGMHTGSTFQLPFCRSNVfflQFFCDIPS^^ 
VMIWSALGVGGGCFIFIIRSYffllFSTVLGFPRGADRTKAFSTCPffl 
AIPAATQDLILSGFYSIMPPLFNPIT^SLRNKQIKVAIKKIMK^ (SEQ ID NO: 437). 

55 ATGCCCAATTCAACCACCGTGATGGAATTTCTCCTCATGAGGTTTTCTGATGTGTGGACAC 
TACAGATTTTACATTCTGCATCCTTCTTTATGTTGTAm 



155 



wo 01/98526 



PCT/USO 1/20 122 



CTCATTGTGACCGTCACCACCTGTGACAGCAGCCITCACATGCCCATGTACTTCTTCCTCAG 
GAATCTGTCTATCTTGGATGCCTGCTACATTTCrrGTTACAGTCCCTACCTCATGTGTCAATT 
CCCTACrGGACAGCACCACCATTTCTAAGGCGGGATGTGTAGCTCAGGTCTTCCTCGTGGT 
TTTTTTTGTATATGTGGAGCTTCTGTTTCTCACCATTATGGCTCATGACCGCTATGTGGCT 
5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCTGCATCCAGATGACACT 
GGCCTCCCTACTCAGTGGTCTTGTCTATGCAGGCATGCACACTGGCAGCACATTCCAGCTG 
CCCTTCTGTCGGTCCAACGTTATTCATCAATTCTTCTGTGACATCCCCTCTCTGCTGAAGCT 
CTCTTGCTCTGACACCTTCAGCAATGAGGTCATGATTGTTGTCTCTGCTCTGGGGGTAGGT 
GGCGGCTGTTTCATCmATCATCAGGTCTTACATTCACATCTTTTCGACCGTGCTCGGGTT 
1 0 TCCAAGAGGAGCAGACAGAACAAAGGCCTTTTCCACCTGCATCCCTCACATCCTGGTGGTG 
TCAGTCTTCCTCAGTTCATGCrCTTCTGTGTACCTCAGGCCACCTGCGATACCTGCAGCCAC 
CCAGGATCTGATCCTTTCTGGTTTTTATTCCATAATGCCTCCCCTCTTTAACCCTAT^^ 
CAGTOTAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATCATGAAGAGAATTTTTTA 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 



AOLFR235 sequences: 

NIDGVhn)SSLQGF\nLMGISDHPQLEMIFFIAILFSYLLTLLGNSTnLLSRLEARLHTPMW 

SSLDIJy^ATSSWQMLINLWGPGKTISYGGCITQLYVFLWLGATECILLVVMAFDRYVAVCRPL 

RYTAMNPQLCWLLAVIACLGGLGNSVIQSTFTLQLPLCGHRRVEGFLCEVPAMIKLACGDTSL 

NQAVLNGVCTFFTAWLSnVISYCLIAQAVLORSAEGRRKAFNTCLSHLLVVFLFYGSASYGY 

LLPAKNSKQDQGKFISLFYSLXOTMVNPLIYTLIWMEVKGALRRLLGKGREVG (SEQ ID NO: 

439). 



ATGGACGGGGTGAATGATAGCrCCTTGCAGGGCTTTGTTCTGATGGGCATATCAGACCATC 

CCCAGCTGGAGATGATCTTTTTTATAGCCATCCTCTTCTCCTATTTGCTGACCCTACTTGGG 

AACrCAACCATCATCTTGCTTTCCCGCCTGGAGGCCCGGCTCCATACACCCATGTACTTCTT 

CCTCAGCAACCTCTCCTCCTTGGACCTTG(nTrCGCTACrAGTTCAGTCCCCCAAATGCTGA 

TCAATTTATGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 

CTTCCTTTGGCTGGGGGCCACCGAGTGCATCCTGCTGGTGGTGATGGCATTTGACCGCTAC 

GTGGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCTGC 

TGGCTGTGATTGCCTGCCTGGGTGGCTTGGGCAACTCTGTGATCCAGTCAACATTCACTCT 

GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 

GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCACC 

TTCTTCACTGCAGTCCCACTAAGCATCATCGTGATCTCCTACTGCCTCATTGCTCAGGCAGT 

GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTCCCATCT 

GCTGGTGGTGTTCCTCTTCTATGGCTCAGCCAGCTATGGGTATCTGCTTCCGGCCAAGAAC 

AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGTTGGTCACACCCATGGTGA 

ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 

GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 



AOLFR236 sequences: 

NTTSQERDTAIYSINVSFVAKGMTSRSVCEmTMTTENPNQTVVSHFFLEGLRYTAKHSSLFFL 

LFLLIYSITVAGNLLILLTVGSDSHLSLPMYHFLGHLSFLDACLSTVTVPKVMAGLLTLDGKVIS 

FEGCAVQLYCFHFIASTECFLYTVAIAYDRYLAICQPLHYPVAMNRRMCAEIVIAGITWAIGATH 

AAfflTSLTFRLLYCGPCHL^YFFCDIPPVLKLACTDTTINELVMIASIGIVAAGCLILIVISW 

AVLRIRTAQGRQRAFSPCTAQLTGVLLYYVPPVCIYLQPRSSEAGAGAPAVFYTIVTPMLNPFIY 

TLRNKEVKHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTCAGGAAAGGGATACAGCTATTTATTCCATTAATGTCAGTTTTGTTGCAAAGG 

GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 

CTGTGGTGAGCCACTTCTTCCTGGAGGGTTTGAGGTACACCGCTAAACATTCTAGCCTCTT 

CTTCCTCCTCTTCCTCCTCATCTACAGCATCACTGTGGCTGGGAATCTCCTCATCCTCCTAA 

CTGTGGGCTCTGACTCTCACCTCAGCTTACCCATGTACCACITCCTGGGGCACCTCTCCTTC 

CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGGCAGGCCTGCTGACTCTGG 

ATGGGAAGGTGATCTCCTTTGAGGGCTGTGCCGTACAGCTTTATTGCTTCCACTTTCTGGC 

CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 
TGGGCCATAGGTGCCACGCACGCTGCAATCCACACCTCCCTCACCTTCCGCCTGCTCTACT 
GTGGGCCTTGCCACATTGCCTACTTCTTCTGCGACATACCCCCTGTCCTAAAGCTCGCCTGT 
ACAGACACCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTGGCTGCAGGCT 
5 GCCTCATCCTCATCGTTATTTCCTACATCTTCATCGTGGCAGCTGTGTTGCGCATCCGCACA 
GCCCAGGGCCGGCAGCGGGCCTTCrCCCCCTGCACTGCCCAGCTCACTGGGGTGCTCCTGT 
ACTACGTGCCACCTGTCTGTATCTACCTGCAGCCTCGCTCCAGTGAGGCAGGAGCTGGGGC 
CCCTGCTGTCTTCrACACAATCGTAACTCCAATGCrCAACCCATTCATTTACACTTTGCGGA 
ACAAGGAGGTGAAGCATGCrCTGCAAAGGCrTTTGTGCAGCAGCTTCCGAGAGTCTACAG 
CAGGCAGCCCACCCCCATAG (SEQ ED NO: 442). 



AOLFR237 sequences: 

MDQR]^rVTRVKEFITLGlTQSRELSQVlJTTLFLVYMmMGN^ 

RmSILDICFSSITAPKVLIDLLSETKTISFSGCVTQMFFFHLLGGADVFSLSVMAFDRYIAISKPL 
HYMTIMSRGRCTGLIVGFLGGGL\THSIAQISLLLPLPVCGPNVLDTFYCDVPQVLKLACTDTFT 
LELLMSNNGLVSWWFFLLISYTVILMMLRSHTGEGRRKAISTCTSHIWVTLHFVPCIYW 
RPFTAU'TDTAISVTFTVISPLLNPIIYTLRNQEMKLAMRKLKRRLGQSERILIQ (SEQ BD NO: 
443). 



ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTTACCTTCCTGGGAATTACTCAGTCCC 

GAGAACTGAGCCAGGTCTTATTTACCTTCCTGTTTTTGGTGTACATGACAACTCTAATGGG 

AAACTTCCTCATCATGGTTACAGTTACCTGTGAATCTCACCTTCATACGCCCATGTACTTCC 

TGCTCCGCAACCTGTCTATTCTTGACATCTGCTTTTCCTCCATCACAGCTCCTAAGGTCCTG 

ATAGAT(nTCTATCAGAGACAAAAACCATCTCCTTCAGTGGCTGTGTCACTCAAATGTTCT 

TCirCCACCTTCTGGGGGGAGCAGACGTTTTTTCTCTCTCTGTGATGGCGTTTGACCGCT 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 

TCATCGTGGGCTTCCTGGGTGGGGGGCTTGTCCACTCCATAGCGCAGATTTCTCTATTGCT 

CCCACTCCCTGTCTGTGGACCCAATGTTCTTGACACTTTCTACTGCGATGTCCCCCAGGTCC 

TCAAACTTGCCTGCACTGACACCITCACTCTGGAGCTCCTGATGATTTCAAATAATGGGTT 

AGTCAGTTGGTTTGTATT(m'CTTTCTCCTCATATCTTACACGGTCATCTTGATGATGCTGA 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 

TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCC 

ACAGACACTGCCATCTCTGTCACCTTCACrGTCATCTCCCCTTTGCTCAATCCTATAATTTA 

CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 

AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAPENFTRVTEFILTGVSSCPELQIPLFLWLVLYVLTMAGNLGnTLTSVDSRLQTPMYFFLRHL 

AnNLGNSTVIAPKMLMNFLVKKKTTSFYECATQLGGFLFFIVSEVMMLAV^ 

LLYMVVVSRRLCLLLVSLTYLYGFSTAIVVSPCIFSVSYCSSNIINHFYCDIAPLLALSCSDTYIPE 

TIWISAATNLFFSMITVLVSYFNIVLSILmRSPEGRKKAFSTCASHMIAVTVFYGTMLFMYLQP 

QTNHSLDTDKMASVFYTLVIPMLNPLIYSLRNNDVNVALKKFMENPCYSFKSM (SEQ ID NO: 

445). 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTCACAGGTGTCTCTAGCTGTC 

CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTCCTAGTGCTCTATGTGCTGACCATGGCAGG 

GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACTTCAAACCCCCATGTACTTTT 

TCCTGAGACATCTAGCrATCATCAATCrrGGCAACTCTACTGTCATTGCCCCTAAAATGCTG 

ATGAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATGTGCCACCCAACTGGGAG 

GGTTCTTGTTCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCTATGACCGCTA 

TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCTCGGCGGCTCTGCCTCCTGC 

TGGTGTCCCTCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCACCTTGTATATTC 

TCTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACTGTGATATTGCACCTCTGT^ 

AGCATTATCTTGCTCTGATACTTACATACCAGAAACAATAGTCTTTATATCTGCAGCAACA 

AATTTGTTTTTTTCCATGATTACAGTTCTAGTATCTTATTTCAATATTGT^ 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCTTTTCCACCTGCGCTTCGCATATGATA 
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GCAGTCACGGTTTTCTATGGGACAATGCTATTTATGTATTTGCAGCCCCAAACCAACCACT 
CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACATTGGTGATTCCTATGCTGAATCC 
CTTGATCTACAGCCTGAGGAATAATGATGTAAATGTTGCCTTAAAGAAATTCATGGAA^ 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQNYSLVSEFVLHGLCTSRHLQM^FFIFFFGV^VAINILGN^ 
NXAFLDMWLASFATPmiRDFLSDQKLISFGGCMAQIFFLHFTGGAEMVLLVSjV^ 
KPLHmTLMSWQTCIRLVLAS\\^GF\aiSISQVAFT\^LPYCGPN1EVDSFFCDLPL 
10 DTWLGIIMISDSGLLSLSCFLLLLISYTVILLAmQRAAGSTSKAI^TCSAHI^^ 

YVRPFSRFSVDKLLSWYTIFTPLLNPIIYTLIWEEMKA/^^ (SEQ ID NO: 447). 



ATGGACCCACAGAACTATTCCTTGGTGTCAGAATTTGTGTTGCATGGACTCTGCACTTCAC 
GACATOTCAAAATTTTTTCrrTAT^ 

15 AACCTTCTCATTTTGGTCACTGTAATTTCTGATCCCTGCCTGCACTCCTCCCCTATGT^ 

CCTGCTGGGGAACCTAGtmrCCTGGACATGTGGCTGGCCTCATTTGCCACrCCCAAGATG 
ATCAGGGATTTCCTTAGTGATCAAAAACTCATCTCCTTTGGAGGATGTATGG 
TCTTCTTGCACTTTACTGGTGGGGCTGAGATGGTGCTCCTGGTTTCCATGGCCTATGACAG 
ATATGTGGCCATATGCAAACCCTTGCATTACATGACTTTGATGAGTTGGCAGACTTGCATC 

20 AGGCTGGTGCTGGCTTCATGGGTCGTTGGATTTGTGCACTCCATCAGTCAAGTGGCT^ 

CTGTAAATTTGCCTTACTGTGGCCCCAATGAGGTAGACAGCTTCTTCTGTGACCTCCCTCTG 
GTGATCAAACTTGCCTGCATGGACACCTATGTCTTGGGTATAATTATGATCTCAGACAGTG 
GGTTGCTTTCCTTGAGCTGTTTTCTGCTCCTCCTGATCTCCTACACCGTGATCCTCCTCGCT 
ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACTTGCTCTGCACATATCA 

25 TGGTAGTGACGCTGTTCTTTGGCCCTTGCATTTTTGTTTATGTGCGGCC^^ 

TCTGTGGACAAGCTGCTGTCTGTGTTTTATACCATTTTTACTCCACTCCTGAACCCC^ 
CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). 

30 AOLFR240 sequences: 

MAGENHTTLPEFLLLGFSDLKALQGPLFWV\a.LVYLVTLLGNSLnLLTQVSPA^ 
QLSWELFYTTDrva>RTLANLGSPHPQMSFQGCAAQMYWI\n.GISECCLLTAMA^ 
QPLRYSTLLSPRACIAMVGSSWLTGIITATTHASLIFSLPFRSHPIIPHFLCDn.PVLRLASA 
SEISVMTATrVFMIPFSLr^SYIRILGAIIj\MASTQSRRKWSTC 
35 AGSSVTTDRVI^LFYTVITPMLNPIIYTLRNKDVRRALRHLVKRQI^ (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTCCTCCTTCTGGGATTCTCTGACCTCA 
AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCTGGTCTACCTGGTCACCTTGCTGGG 
TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCTGCCCTGCACTCCCCCATGTACTTCT 

40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCTTCTACACCACTGACATCGTGCCCAGGACCCT 
GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCTTTCCAGGGCTGTGCAGCCCA 
TACGTCTTCATTGTCCTGGGCATCTCGGAGTGCTGCCTGCTCACGGCCATGGCCTATGACC 
GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTCTTGAGCCCACGGGCCTGCTT 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 

45 ATCTTCTCTCTACCTTTTCGCAGCCACCCGATCATCCCGCACTTTCTCTGTC 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTCTTCATTATGATCCCCTTCTCTCTGATTGTCACCTCTTACATCCGCATCCTGGGTG 
CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCTGCTCCTCCCA 
TCTGCTCGTGGTCTCTCTCTTCTTTGGAACAGCCAGCATCACCTACATCCGGCCGCAGGCA 

50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCTCTTCTACACAGTCATCACACCCATGCT 
CAACCCCATCATCTACACCCTTCGGAACAAGGACGTGAGGAGGGCCCTGCGACACTTGGT 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ID NO: 450). 



AOLFR241 sequences: 

55 MPQILIFTYLNMFYFFPPLQILAENLTMVTEFLLLGFSSLGEIQLALFVWLFLYLm 
VIHLDKSLHTPMYFFLGILSTSETFYTFVn.PKMLINLLSVARTISFNCCALQ^ 
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LGVMGYDRYAAICHPLHYPTLMSWQVCGKLAAACAIGGFLASLTVVNLWSLPFCSA>^ 
YFCDISAVILLACTNTDV7NJEFVIFICGVLVL\^FLFICVSyLaLRTILK^ 
HLSVVlVHYGCASFIYLRPTA>nrVSNKDRLW\nr^^ 
KKGSLKLYN (SEQ ID NO: 451). 

5 

ATGCCCCAAATTCTTATATTCACATACCTGAATATGTTTTACTTCTTTCCC^ 
CTTGGCAGAAAACCTCACCATGGTCACCGAATTCCTGTTGCTGGGTTT^ 
GAAATTCAGCTGGCCCTCTTTGTAGTTTTTCTTTTTCTGTATCTAGTCATTC^ 
TGTCACCATTATCAGTGTCATCCACCTGGATAAAAGCCTCCACACACCAATGTACTTCTTCC 

1 0 TTGGCATTCTCTCAACATCTGAGACCTTCTACACCTTTGTC 

AATCTACTTTCTGTGGCCAGGACAATCTCCTTCAACTGTTGTGCTCTTCAAATGTTCTTC 
CCTTGGTTTTGCCATTACCAACTGCCTGCTATTGGGTGTGATGGGTTATGATCGCTATGCTG 
CCATTTGTCACCCTCTGCATTACCCCACTCITATGAGCTGGCAGGTGTGTGGAAAACT 
AGCTGCCTGTGCAATTGGTGGCTTCTTGGCCTCTCTTACAGTAGTAAATTTAGTm 

1 5 TCCCTTTTTGTAGCGCCAACAAAGTCAATCATTACTTCTGTGACATCTCAGCAGTCAT^ 

CTGGCTTGTACCAACACAGATGTTAACGAATTTGTGATATTCATTTGTGGAGTTCTTGTAC 
TTGTGGTTCCCTTTCTGTTTATCTGTGTTTCnTATCTCTGC^ 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTCCACCTGCGCCTCTCACCTCAGTGTTG 
TTATTGTTCATTATGGCTGTGCTTCCTTCATCTACCTGAGGCCTACAGCAAACTATGTGTCC 
20 AACAAAGACAGGCTGGTGACGGTGACATACACGATTGTCACTCCATTACTAAACCCCATG 
GTTTATAGCCTCAGAAACAAGGATGTCCAACITGCTATCAGAAAAGTG^^ 
GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 



AOLFR242 sequences: 
25 MNTTLFHPYSFLLLGn>GLESMHLWGFPFFAWLTA\^GNITILFVlQTDS^ 

SIDPGLSTSTIPmLGTFWFTLREISFEGCLTQMFFIHLCTGMESAVLVAMAYDCYVAICDPLCY 
TLVLTNKWSVMALAIFLRPLWVIPFVLFILRLPFCGHQIIPHTYGEHMGIARLSCASm 
LCAISILWDIIAIVISYVQILCAWLLSSHDARLKAFSTCGSHVCVMLTFYMP 
MPHFIHn.LANFyVVIPPALNSVIYGVRTKQIRAQVLmFFm (SEQ ID NO: 453). 

30 

ATGAATACCACTCTATTTCATCCTTACTCTTTCCTTCTTCTGGGAA^ 
TATGCATCTCTGGGTTGGTTTTCCTTTCTTTGCrGTGTTCCTGACAGCTGTCCTT^ 
TCACCATCCTTTTTGTGATTCAGACTGACAGTAGTCTCCATCATCCCATGTTCTACT^ 
GCCATTCTGTCATCTATTGACCCGGGCCTGTCTACATCCACCATCCCTAAAATGCTTGGCAC 

35 CTTCTGGTTTACCCTGAGAGAAATCTCCTTTGAAGGATGCCTTACCCAGATGTTCTTCA 

ACCTGTGCACTGGCATGGAATCAGCTGTGCTTGTGGCCATGGCCTATGATTGCTATGTGGC 
CATCTGTGACCCTCTTTGCTACACGTTGGTGCTGACAAACAAGGTGGTGTCAGTT 
CTGGCCATCTTTCTGAGACCCTTAGTCmGTCATACCCTTTGTTCTATTTATCCT 
TCCATTTTGTGGACACCAAATTATTCCTCATACTTATGGTGAGCACATGGGCATTGCCCGC 

40 CTGTCTTGTGCCAGCATCAGGGTTAACATCATCTATGGCTTATGTGCCATCTCTATCCTGGT 
CTTTGACATCATAGCAATTGTCATTTCCTATGTACAGATCCTTTGTGCTGTATTTCTA^^ 
CTTCACATGATGCACGACTCAAGGCATTCAGCACCTGTGGCTCTCATGTGTGTGTCATGTT 
GACTTTCTATATGCCTGCATTTTTCTCATTCATGACCCATAGGTTTGGTCGGAATATACCTC 
ACTTTATCCACATTCTTCTGGCTAATTTCTATGTAGTCATTCCACCTGCTCTCAACTCTGTA 

45 ATTTATGGTGTCAGAACCAAACAGATTAGAGCACAAGTGCTGAAAATGTTTTTCAATAAA 
AA (SEQ ID NO: 454), 



AOLFR243 sequences: 

MEQVNKTVVREF\^GFSSLARLQQLLFVaFLLLYLFrLGTNAinSTIVLDI^^ 
50 SCSEICYTFVIWKMLVDLLSQKKTISFLGCAIQMFSFLFFGSSHSFLLAAMGYDR^^^ 

YSVLMGHGVCMGLMAAACACGFTVSLVTTSLWHLPFHSSNQLHHFFCDISPVLKLASQHSGF 
SQLVffMLGWALVIPLLLILVSYIRnSAILKPSSVGRYKTFSTCASHLIWT\^ 
TNYTSSQDTLISVSYTILTPLFNPMIYSLRNKEFKSALRRTIGQTFYPLS (SEQ ID NO: 455). 



55 ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCGTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCmGTTATCTTCCTGCrCCTCTACCTGTTCACT^ 
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AATGCAATCATCATTTCCACCATTGTGCrGGACAGAGCCCTTCATACTCCCATGTACIT(^ 
CCITGCCATCCTTTCTTGCTCTGAGATTTGCTATACCTT^ 
TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGTGCCAT^^ 
TTCCrCTTCirrGGCTCCTCTCACTCCTTCCTGCTGGCAGCC^ 
5 GGCCATCTGTAACCCACTGCGCTACrCAGTGCTCATGGGACATGGGGTGTGTATGGGACTA 
ATGGCTGCTGCCTGTGCCTGTGGCTTCACTGTCTCCCTGGTCACCACCTCCCTAGTATTTCA 
TCTGCCCTTCCACTCCrCCAACCAGCTCCATCACTTCTTCTGTGACATCTCCCCT 
AACTGGCATCTCAGCACTCCGGCTTCAGTCAGCTGGTCATATTCATGCTTGGTGTATTTGC 
CTTGGTCATTCCTCTGCTACTTATCCTAGTCTCCTACATCCGCATCATCTCTGCCATTCTAA 
10 AAATCCCTTCCTCCGTTGGAAGATACAAGACCTTCTCCACCTGTGCCTCCCATCTCATTGTG 
GTAACTGTTCACTACAGTTGTGCCTCTTTCATCTACTTAAGGCCCAAGACT 
AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCnTACCCCATTGTTCAATC^ 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456) 

15 

AOLFR244 sequences: 

^fWQEYYFL^^FPLLKVCCLTINSHVmLPWECYHL^WKILPYIGT^ 
MGLFNRKETSGLIFAIISnFFTALMANGVMIFLIQTDLRLHTPMYFLL 

LVNYLLDQRTISFVGCTAQHFLYLTLVGAEFFLLGLMAYDRYVMCNPLRYPVLMSRRVCW^ 
20 lAGSWGGSLDGFLLTPITMSFPFCNSREIhWFCEAPAVLKLACADTALYET^^ 
IPFS\^ASYAJULTTVQCMSSVEGRKKAFATCSSHMTWSLFYGAAMYTYM 
DKVLSWYTILTPMLNPLIYSLRNKDVTGALKRALGRFKGPQRVSGGVF (SEQ ID NO: 457). 



ATGTGGCAAGAATACTATTTTTTAAATGTTTTCTTCCCACTT^ 

25 AATTAATTCACATGTTGTTATTTTACTGCCCTGGGAATGCTATCAT(^ 

TACCTTATATCGGCACAACTGTAGGATCAATGGAAGAGTACAACACATCCTCTACAGACTT 
CACTTTCATGGGGCTGTTCAACAGAAAGGAAACCTCAGGTCTTATTTT^ 
ATCATCTTCTTCACCGCACTGATGGCCAATGGGGTTATGATCTTCCTGATCCAAACAGATT 
TGCGCCTTCATACACCCATGTACTTCCTCCTCAGCCACCTTTCCTTAATTGACATGATGTAT 

30 ATTTCCACTATTGTGCCTAAGATGCrGGTTAATTACCTGCrGGATCAAAGGAC^ 

TGTGGGGTGCACAGCTCAACACTTCCTCTACCTTACCCTTGTGGGAGCTGAATTCTTCCTG 
CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCTCTGAGATACCCTGTCC 
TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGTTCCTGGTTTGGGGGCTCTTTW 
TGGCTTCCTCCTAACCCCCATCACCATGAGCTTTCCCTTCTGCAATTCCCGGGAGATTAACC 

35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAGTTGGCATGTGCAGACACAGCCCTCTACGA 
GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTGATTCCTTTCTCrGT^^ 
CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACITGCTCATCCCACATGACTGTGGTGTCCTTGTTCTACGGGGCTGCCATGTAC 
ACCTACATGCTGCCACATTCTTACCACAAGCCAGCCCAGGACAAAGTCCTCTCTGTGTTTT 

40 ACACCATTCTCACACCCATGCTGAACCCCCTCATCTACAGCCTTAGAAACAAGGATGTGAC 
TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ID NO: 458). 



AOLFR245 sequences: 

45 MDLKNGSLVTEFILLGFFGRWELQffFFVTFSLIYGATVMGNILIlV^ 

LSFLDMCLSTATTPmUDLLTDHKTISWGCVTQMFFNfflFFGGAEMTLLIIMAFDRW 
LHYRTIMSHKLLKGFAII^WIIGFLHSISQIVLTMNLPFCGHNVINNIFCDLPLV^ 
LFVIADSGLLSFrCFn.LLVSYimVSWKKSSHGI^Kj\LSTLSAHirV^ 
ASNKTLAVFYTVITPLLNPSrYTLRNKmQEAn^RFQYVSSAQNF (SEQ ID NO: 459). 

50 

ATGGATCTTAAAAATGGATCTCTAGTGACCGAGTTTATTTTACTAGGAm 
GGGAACTTCAAATTTTOTCnTrGTGACATTT^ 

AACATTCTCATTATGGTCACAGTGACATGTAGGTCAACCCTTCATTCTCCCTTGTACTTTCT 
CCTTGGAAATCTCTCTTTTTTGGACATGTGTCTCTCCACTGCCACAACACCCAAGATGATCA 
55 TAGATTTGCTCACTGACCACAAGACCATCTCTGTGTGGGGCTGCGTGACCCAGATGTTC^ 
CATGCACTTCrrTGGGGGTGCTGAGATGACTCTTCTGATAATCATGGCCTTTGACAGGTAT 



160 



wo 01/98526 



PCT/U SO 1/20122 



GTAGCCATATGTAAACCCCTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 
TTTGCGATACTTTCATGGATAATTGGTTTTTTACACTCCATAAGCCAGATAGT^ 
GAACTTGCCTTTCTGTGGCCACAATGTCATAAACAACATATTTTGT^ 
TCAAGCTTGCTTGCATTGAAACATACACCCTGGAATTATTTGTC^ 
5 GCTCTCTTTCACCTGTTTCATCCTCTTGCTTGTTTCTTACATTGTCATCCTGGTCAGTGTACC 
AAAAAAATCATCACATGGGCTCTCCAAGGCGCTGTCCACATTGTCTGCCCACATCATTGTG 
GTCACTCTGTTCTTTGGACCTTGTATTTTTATCTATGTTTGGCCAT^^ 
CAATAAAACTCTTGCCGTATTTTATACAGTTATCACACCCTTACTGAATCCGAGTATTTATA 
CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAATATGTTAGTT 
1 0 CTGCACAGAATTTCTAG (SEQ ID NO: 460). 



AOLFR246 sequences: 

MSPENQSSVSEFLLLGLPIRPEQQAVFFTLFLGMYLTTVLGNLLIMLL 

LALTDISFSSVTVPKMLMDMRTKYKSILYEECISQMYFFIFFTDLDSFLITSMAYDRYVAICOT 
15 HYTVIMREELCWLVAVSWILSCASSLSHTLLLTRLSFCAANTIPHWCDLAALLKLSCSDIFL^^ 
LVMFTVGVWITLPFMCILVSYGYIGATILRWSTKGmKALSTCGS 
PTVSSSIDKDVIVALMYT WTPMLNPFIYSLRNiyDMKEALGKLFSRAT^^ (SEQ ID NO: 
461). 

20 ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTTCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCTGTGTTCTTCACCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTGGACTCTCACCTTCACACCCCCATGTAC^ 
TCCTCAGCCACTTGGCTCTCACTGACATCTCCTTTTCATCTGTCACTGTCCCTAAGATGCTG 
ATGGACATGCGGACTAAGTACAAATCGATCCTCTATGAGGAATGCATTTCTCAGATGTATT 

25 TTTTTATAtTTTTTACTGACCTGGACAGCTTCCTTATTACATC 

GTTGCCATATGTCACCCTCrCCACTACACTGTCATCATGAGGGAAGAGCTCTGTGTCT^ 
AGTGGCTGTATCTTGGATTCTGTCTTGTGCCAGCTCCCTCTCTCACACCCTTCTCCTGACCC 
GGCTGTCTTTCTGTGCTGCGAACACCATCCCCCATGTCTTCTGTGACCTTGCTGCCCTGCTC 
AAGCTGTCCTGCTCAGATATCTTCCTCAATGAGCTGGTCATGTTCACAGTAGGGGTGGTGG 

30 TCATTACCCTGCCATTCATGTGTATCCTGGTATCATATGGCTACATTGGGGCCACCATCCTG 
AGGGTCCCTTCAACCAAAGGGATCCACAAAGCATTGTCCACATGTGGCTCCCATCTCTCTG 
TGGTGTCTCTCTATTATGGGTCAATATTTGGCCAGTACCTTTTCCCGACTGTAAGCAGTTCT 
ATTGACAAGGATGTCATTGTGGCTCTCATGTACACGGTGGTCACACCCATGTTGAACCCCT 
TTATCTACAGCCTTAGGAACAGGGACATGAAAGARGCCCTTGGGAAACTCTTCAGTAGAG 

35 CAACATTTTTCTCCTTGGTGACATCTGACTTTTTAAAAA^ (SEQ ID NO: 462). 



AOLFR247 sequences: 

MGQHNLTVLTEFILMELTRRPELQIPLFGVFLVIYLITVVGNLTMIILTKLDSHLHTPMYFSU^ 
ASVDLGNSTVICPKVLANF\^RNTISYYACAAQLAFFLMFIISEFFILSAMAYDRYV^ 
40 YYVIMSQRLCH\n.VGIQYLYSTFQALMFTIKnTLTFCGSW^ 

LLSILFSVFNLISSFLIVLVSYMLILLAICQIVfflSAEGRKKAFSTC^ 
PNSTHFFDTDKMASWYTLVIPMLNPLIYSLRNEEVK^^AFYKLFEN (SEQ ID NO: 463). 



ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCTGATGGAACTCACAAGGCGGC 
45 CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTCCTCGTCATCTACCTAATCACAGTGGTG 
AACCTAACTATGATCATTTTGACCAAACTGGACTCCCACTTACAT^^ 

TATCAGACATTTGGCTTCTGTTGATCTTGGTAATTCTACTGTCATTTGTCCCAAGGTGCTGG 
CAAATTTTGTTGTGGATCGAAATACTATTTCCTATTATGCATGTGCTGCACAGCTGGCATTC 
TTCCTTATGTTCATTATCAGTGAA'll-rri'CATCCTGTCAGCCATGGCCTATGACCGCTATGT 
50 GGCCATTTGTAACCCTCTGCTCTATTATGTTATTATGTCTCAGCGACTGTGTCATGTACTGG 
TGGGCATTCAATATCTCTACAGCACATTTCAGGCTCTGATGTTCACTATTAAGATTT^ 
TTGACCTTCTGTGGCTCTAATGTCATCAGTCATTTTTACT^ 

TATGCTTTGCTCAAATGCACAGGAAATAGAATTGTTGAGCATACTATTTTCTGTATT^ 
TGATCTCCTCCTTTCTGATAGTCTTAGTGTCCTACATGTTGATTTTGTTAGCTATA^ 
55 ATGCATTCTGCAGAGGGCAGGAAAAAGGCTTTCTCCACATGTGGTTCCCATTTGAC^^ 
TGGTTGTGTTCTATGGGTCTCTACTCTTCATGTACATGCAGCCCAATTCCACTCACT^ 
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GATACTGATAAAATGGCTTCTGTGTTTTACACTTTAGTAATCCCCATGCTTAACCCTT^ 
TTACAGCnTAAGAAACGAAGAGGTGAAAAATGCCTTCTATAAGCTCT^ 
(SEQIDNO: 464). 

5 AOLFR248 sequences: 

MPCMPCALPTGGLLPHPQHTMMEIANVSSPEWVLLGFSTRPSLETVLFrV^S 
IILVSHTDN^LHTPMWFLANLPFLDMSFTTSIVPQLLANLWGPQKTISYGGCWQFYIS^ 
ATECVLLATMSYDRYAAICRPLHYTVIMHPQLCLGLALASWLGGLTTSMVGSTLTMLLPLCG 
NNCIDHFFCEMPLIMQLACVDTSLNEMEMYLASFWVVLPL^ 
1 0 RKj\FT4TCSSHVA WSLFYGSIIFMYLQPAKSTSHEQGKFIALFYT\^ 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 

ATGCCCTGTATGCCCTGTGCTCTTCCCACAGGTGGCCTTTTGCCCCACCCCCAGCATAC^ 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCITTGTCCTCCTGGGC^ 
15 CCCTCACTAGAAACTGTCCTCTTCATAGTTGTCTTGAGTTTTTACATGGTATCGATOT 

CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTACTTCT 

ttcntgccaacctccccttcctggacatgagcttcaccacgagcattgtcccacagct^ 
gctaacctctggggaccacagaaaaccataagctatggagggtgtgtggtccagttctat 
atctcccattggctgggggcaaccgagtgtgtcctgctggccaccatgtcctatgaccgct 
20 acgctgccatctgcaggccactccattacactgtcattatgcatccacagctttgcc^ 
gctagctttggcctcctggctggggggtctgaccaccagcatggtgggctccacgctcacc 

ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACTTCTTTTGCGAGA 
TTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 
TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCTCTTACGGCCACATTGCCCGGGCCG 
25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTCCCACG 
TGGCTGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCCAGCCAAGAG 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCTGCGCTG 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTA 
TTAGAGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 

MKSQIEKSDLKYTIAILLQKVTRMFLLFWVLLLVLSRLLVVMGRGNSTEW 
QHVLFm.LLIYVrSLIGMGMILLnCTDSRLQTPMYFFPQHLAF 
>n.ITFRGCVIQFLVYATFATSDCYLLAriV[AMDCYVAICKPLRYP 
35 NASVHTGFTFSI^FCKSNKINHFFCDGLPaAIJSCSNroiNIILDVV^ 

VTILKMSSTAGRKKSFSTCASHLTAVTIFYGTLSYMYLQPQSNNSQENMKVASIFYGTW 
PLIYSLRNKEGK (SEQ ID NO: 467). 

ATGAAAAGTCAAATTGAAAAAAGTGACTTAAAATATAGAGCCATTTTAT^ 

40 ACAAGGATGTTCCTGCTTTTCTGGGTCCTTCTCTTGGTCCTTTCTAGACTT^ 

GGGTCGAGGAAACAGCACTGAAGTGACTGAATTCCATCTTCTGGGATTTGGTGTCCAACAC 
GAATTTCAGCATGTCCTTTTCATTGTACTTCTTCTTATCTATGTGACCT^ 
TATTGGAATGATCTTACTCATCAAGACCGATTCCAGACTTCAAACACCCATGTACTTm 
CACAACATTTGGCTTTTGTTGATATCTGTTATACTTCTGCTATCACT^ 

45 AGCTTCACAGAAGAAAATAATTTGATAACATTTCGGGGCTGTGTGATACAATTCT^^ 

ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAATGGATTGTTATGT 
TGCCATCTGTAAGCCCCTTCGCTATCCCATGATCATGTCCCAAACAGTCTACATCCAACTCG 
TAGCTGGCTCATATATTATAGGCTCAATAAATGCCTCTGTACATACAGGTTTTACATTTT^ 
CTGTCCTTCTGCAAGTCTAATAAAATCAATCACTTTTTCTGTGATGGTCTCCCAATTCTT 

50 CCTTTCATGCTCCAACATTGACATCAACATCATTCTAGATGTTGTCTTTGTGGGATTTG 

TGATGTTCACTGAGTTGGTCATCATCTTTTCCTACATCTACATTATGGTCACCATCCTGAAG 
ATGTCTTCTACTGCTGGGAGGAAAAAATCCTTCTCCACATGTGCCTCCCACCTGACAGCAG 
TAACCATTTTCTATGGGACACTCTCTTACATGTACTTACAGCCTCAGTCTAATAA^^ 
GAGAATATGAAAGTAGCCTCTATATTTTATGGCACTGTTATTCCCATGTTGAATCCm 

55 CTATAGCTTGAGAAATAAGGAAGGAAAATAA (SEQ ID NO: 468). 
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AOLFR250 sequences: 

MENQSSlSEFFLRGISAPPEQQQSLFGIFLCMYLVTLTGNXLIILAIGSDLHmTPMYFFLAmS^ 
DMGLTSSTVTKMLmQTRHHTISYTGCLTQMYFFLMFGDL^ 
STVMI^QVCALMLALCWVLTNIVALTHTFLMARLSFCVTGEI^^ 
5 MMWVLGGTVLIWFLCIVTSYffllWAILRVRTRGGVGKAFSTCSSHLCW 

PPSIASEEKDIAAAAMYTIVTPMLNPFIYSLRNKDMKGALK^ (SEQ ID NO: 469). 



ATGGAAAACCAATCCAGCATTTCTGAATTTTTCCTCCGAGGAATATCAGCGC 
AACAGCAGTCCCTCTTCGGAATTTTCCTGTGTATGTATCTTGTCACCTTGACTGGGAACCTG 

10 CTCATCATCCTGGCCATTGGCTCTGACCTGCACCTCCACACCCCCATGTACTTTTTC^ 
CAACCTGTCTTTTGTTGACATGGGTTTAACGTCCTCCACAGTTACCAAGATGCT 
ATACAGACTCGGCATCACACCATCTCCTATACGGGTTGCCTCACGCAAATGTATTTCTTTCT 
GATGTTTGGTGATCTAGACAGCTTCTTCCTGGCTGCCATGGCGTATGACCGCTATGTGGCC 
ATTTGCCACCCCCTCTGCTACTCCACAGTCATGAGGCCCCAAGTCTGTGCCCTAATGCTTGC 

15 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACTCACACGTTCCTCATGGCTCGGTTGT 
CCTTCTGTGTGACTGGGGAAATTGCTCACTTTTTCTGTGACATCACTCCTGTCCTGAAGC^ 
TCATGTTCTGACACCCACATCAACGAGATGATGGTTTTTGTCTTGGGAGGCACCGTACTCA 
TCGTCCCCTTTTTATGCATTGTCACCTCCTACATCCACATTGTGCCAGCTATCCTGAGGGTC 
CGAACCCGTGGTGGGGTGGGCAAGGCCTTTTCCACCTGCAGTTCCCACCTCTGCGTTGTTT 

20 GTGTGTTCTATGGGACCCTCTTCAGTGCCTACCTGTGTCCTCCCTCCATTGCCTCTGAAGAG 
AAGGACATTGCAGCAGCTGCAATGTACACCATAGTGACTCCCATGTTGAACCCCTTTATCT 
ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTTCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ID NO: 470). 

25 AOLFR251 sequences: 

MEGNKTWITDITLPRFQVGPALEILLCGLFSAFYTLTLLGNGVIFGnCLDCKLHTPMYFFLSHLA 
IVDISYASNYWmLTNLMNQESTISFFPCIMQTFLYLAFAHVECLILVVMSYDRY^ 
MLMSWRVCTVLAVASWWSFLLALWLVLILRLPFCGPHEINHFCEILS\n:^^ 
XOFAACWILVGPLCLVLVSYLRILAAILmQSGEGRRKAFSTCSSHLCWGLFFGSAWTYM^ 
30 SRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGALRRALRKERLT (SEQ ID NO: 47 1). 



ATGGAAGGCAACAAGACATGGATCACAGACATCACCTTGCCGCGATTCCAGGTTGGTCCA 

GCACTGGAGATTCTCCTCTGTGGACTTTTCTCTGCCTTCTATACACTCACCCTGCTGGGGAA 

TGGGGTCATCTTTGGGATTATCTGCCTGGACTGTAAGCTTCACACACCCATGTA^ 

35 TCTCACACCTGGCCATTGTTGACATATCCTATGCTTCCAACTATGTCCCCAAGATGCTGACG 
AATCTTATGAACCAGGAAAGCACCATCTCCTTTTTTCCATGCATAATGCAGACATTCTTGT 
ATTTGGCTTTTGCTCACGTAGAGTGTCTGATTTTGGTGGTGATGTCCTATGATC^ 
GACATCTGCCACCCCTTACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCTGG 
CTGTGGCTTCCTGGGTGTTCAGCTTCCTCCTGGCTCTGGTCCCTTTAGTTCTCATCCTGAGG 

40 CTGCCCTTCTGCGGGCCTCATGAAATCAACCACTTCTGTGAAATCCTGTCTGTCCTCAAGTT 
GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTCATCTTTGCAGCCTGCGTGTTCATCCTG 
GTGGGGCCACTCTGCCTGGTGCTGGTCTCCTACTTGCGCATCCTGGCCGCCATCTTGAGGA 
TCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCCACCTGCTCCTCCCACCTTTGCGTGGT 
GGGACTCTTCTTTGGCAGCGCCATTGTCACGTACATGGCCCCCAAGTCCCGCCATCCTGAG 

45 GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAGCCTTTTCAATCCAATGCTGAACCCCCTGA 
TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 
AGGCTGACGTGA (SEQ ID NO: 472), 



AOLFR252 sequences: 

50 MRLANQTLGGDFFLLGIFSQISHPGRLCLLIFSIFLMAVSWNITLILLIHIDSSLHTPMYFFINQLS 
IDLTYISVTWKMLVNQLAKDKTISVLGCGTQMYFYLQLGGAECCLLAAMAYDRW 
YSVLMSHRVCLLLASGCWFVGSVDGFMLTPIAMSFPFCRSHEIQHFFCEWAVLK^ 
KIFMYLCCVIMLLIPVTVISVSYYYULTIHKMNSVEGRKKAFTTCSSmTWSLF 
PSSYQTPEKDMMSSFFYTILTP\a.NTIIYSFRNIGDVTRALKKMLSVQ (SEQ ID NO: 473). 

55 
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ATGCGGCTGGCCAACCAGACCCTGGGTGGTGACTTTTTCCTGTTGGGAATCTTCAGCCAG 
TCTCACACCCTGGCCGCCTCTGCTTGCm'ATCTTCAGTATATTTTTGATGGCTGTGTCT^ 
AATATTACATTGATACTTCTGATCCACATTGACrCCTCTCTGCATACT^ 
TATAAACCAGCTCTCACTCATAGACTTGACATATATTTCTGTCACTGTCCCCAAAA^ 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 
TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGCCTTCTAGCCGCCATGGCCTATGACCGCT 
ATGTGGCTATCTGCCATCCTCTCCGTTACTCTGTGCTCATGAGCCATAGGGTATGTCTCCTC 
CTGGCATCAGGCTGCTGGTTTGTGGGCTCAGTGGATGGCTTCATGCTCACTCCCATCGCCA 
TGAGCTTCCCCTTCTGCAGATCCCATGAGATTCAGCACTTCTTCTGTGAGGTCCCTGCTGTT 

10 TTGAAGCTCTCTTGCTCAGACACCTCACTTTACAAGATTTTCATGTACT^ 

CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCTTACTACTATATCATCCT^ 
ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCTTCACCACCTGCTCCTCCCACATTAC 
AGTGGTCAGCCTCTTCTATGGAGCTGCTATTTACAACTACATGCTCCCCAGCTCCTACCAA 
ACTCCTGAGAAAGATATGAIGTCATCCmrrCTACACTATCOT 

1 5 TATCATTTACAGTTTCAGGAATAAGGATGTCACAAGGGCTTTGAAAAAAATGCT^ 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPVMCSGNQTSQNQTASTDFTLTGLFAESKHAALLYTVTFLLFLMALTGNALL 
20 ILLfflSEPRLHTPMYFFISQLALMDLMYLCVTWKMLVGQVTGDDTISPSGCGIQNOT 
AEWLLAAMAYDRYAAVCRPLHYPLLMNQRVCQLLVSACWVLGNm)GLL^ 
RKILSFFCETPALLKI^CSDVSLYKMLTYLCCILMLLTPIMVISSSYTLILHLIHR^ 
LATCSSHMIIVLLLFGASFYTYMLRSSYHTAEQDMMVSAFYTIFTPVLNPLIYSLRNK^ 
RSMMQSRMNQEK (SEQ E) NO: 475). 

25 

ATGACTTTTTTTTCCTCAGGGGGAAACTGTGAGCCAGTCATGTGCTCAGGGAATC^ 
CTCAGAATCAAACAGCAAGCACTGATTTCACCCTCACGGGACTCTTTGCTGAGAGCAAGCA 
TGCTGCCCTCCTCTACACCGTGACCTTCCTTCTTTTCTTGATGGCCCTCACTGGGAATGCCC 
TCCTCATCCTCCTCATCCACTCAGAGCCCCGCCTCCACACCCCCATGTACTTCTTCATCAGC 

30 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTGGGCC 
AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCTTCCACCT 
GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCTGCT 
GTTTGCAGACCTCTCCATTACCCACTGCTGATGAACCAGAGGGTGTGCCAGCTCCTGGTGT 
CAGCCTGCTGGGTTTTGGGAATGGTTGATGGTTTGTTGCTCACCCCCATTACCATGAGCTT 

35 CCCCTTTTGCCAGTCTAGGAAAATCCTGAGTTTTTTCTGTGAGACTCCTGCCCTGCT 
TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCATCC^^ 
CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 
GAATTCTGCCGCCGGCCGCAGGAAGGCCTTGGCCACCTGCTCCTCCCACATGATCATAGTG 
CTGCTGCTCTTCGGTGCTTCCTTCTACACCTACATGCTCCGGAGTTCCTACCACACAGCTGA 

40 GCAGGACATGATGGTGTCTGCCTTTTACACCATCTTCACTCCTGTGCTGAACCCCCTCATT^ 
ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 
ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 

45 MTNTSSSDFTLLGLLVNSEAAGIVFTVILAWLGAXnrANLVMn^LIQX^ 

MDTLFICTTWKLLADMVSKEKIISFVACGIQIFLYLTMIGSEFFLLGLMAYDCYVAVC^ 

VLMNRKKCLLLAAGAWFGGSLDGFLLTPITMNWYCGSRSINHFFCEIPAVL 

LMYICCVLMLLIPISnSTSYSLILLTIHRMPSAEGRJOCAJTTCSSH^ 

FHTPEQDKWSAFYTIVTPMLNPLn^SLRNKJ)VIGAFKKVFACCSSAQKVATSDA (SEQ ID NO: 
50 477). 



ATGACGAACACATCATCCTCTGACTTCACCCTCCTGGGGCITCTGGTGAACAGTGAGGCTG 
CCGGGATTGTATTTACAGTGATCCTTGCTGTTTTCTTGGGGGCCGTGACTGCAAATTTGGT 
CATGATATTCTTGATTCAGGTGGACTCTCGCCTCCACACCCCCATGTACTTTCTGCTCAGTC 
55 AGCTGTCCATCATGGACACCCTTTTCATCTGTACCACTGTCCCAAAACTCCTGGCAGACAT 
GGTTTCTAAAGAGAAGATCATTTCCTTTGTGGCCTGTGGCATCCAGAT 
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ACCATGATTGGTTCTGAGTTCTTCCTCCTGGGCCTCATGGCCTATGACTGCTACGTGGCTGT 
CTGTAACCCTCTGAGATACCCAGTCCTGATGAACCGCAAGAAGTGTCTTTTGCTGGCTGCT 
GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCACrCCC^^ 
CTTACTGTGGCTCCCGAAGTATCAACCATTTTTTCTGTGAGATCCCAGCAGT^ 
5 GGCCTGTGCAGACACGTCCTTGTATGAAACTCTGATGTACATCTGCTGTGTCCTCATGTTG 
CTCATCCCCATCTCTATCATCTCCACTTCCTACTCCCTCATCTTGTTAACCATCCACCGCAT 
GCCCTCTGCTGAAGGTCGCAAAAAGGCCTTCACCACTTGTTCCTCCCACTTGACTGTAGT^ 
AGCATCTTCTATGGGGCTGCCTTCTACACATACGTGCTGCCCCAGTCCTTCCACACCCCCG 
AGCAGGACAAAGTAGTGTCAGCCTTCTATACCATTGTCACGCCCATGCTTAATCCTCTCAT 
10 CTACAGCCTCAGAAACAAGGACGTCATAGGGGCATTTAAAAAGGTATTTGCATGTTGCTCA 
TCTGCTCAGAAAGTAGCAACAAGTGATGCTTAG (SEQ ID NO: 478). 



AOLFR255 sequences: 

MEQSNYSVYADFILLGLFSNAia^PWLLFALILLWLTSIASNVVKII^ 
15 LRDILYISTIWKML\a)QVMSQRAISFAGCTAQHFLYLTLAGAEFFLLGLMSYDRW 

YPVLMSRKICWLIVAAAWLGGSIDGFLLTPVTMQFPFCASREINHFFCEVPALLKLSCTDTSAY 
BTAMYVCCIMMLLIPFSVISGSYTRTLITVYRMSEAEGRGKAVATCSSHM 
YVLPHSYHTPEQDKAVSAFYTILTPMLNPLIYSLRNKDVTGAI.QKWGRCVSSGKVT^^ 
ID NO: 479). 

20 

ATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGTTTGTTCAGC^ 
CCCGTTTCCCCTGGCTTCTCTTTGCCCTCATTCTCCTGGTC^^ 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCTG 

25 GTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACT^ 

TCTACTTGACCTTAGCAGGGGCTGAGTTCTTCCTCCTAGGACTCATGTCCTATGATCGCTAC 
GTAGCCATCTGCAACCCTCTGCACTATCCTGTCCTCATGAGCCGCAAGATCTGCTGGTTGA 
TTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCAT 
GCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAACCACTTCTTCTGCGAGGTGCCTGCCCTTC 

30 TGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTAT 
GATGCTCCTCATCCCTTTCTCTGTCATCTCGGGCTCTTACACAAGAATTCTCATTACTGTTT 
ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTACCAC 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTTACTCCCATGCTCAATC 

35 CACTCATTTACAGCCTTAGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 



AOLFR256 sequences: 

MGGKQPWVTEFILVGFQVGPALAILLCGLFSVFYTLTLLGNGVIFGIICLDSKLHTPMYFFLSHL 
40 AIIDMSYASNNWmLANLMNQKSTISFWCMQTFLYLAFAVTECLILVVM 

QYTVIMSWRVCTILASTCWIISFLMALVfflTHILRPPFCGPQKINHFICQIMSWK^ 
VVLYAGSAJFIVEGPLCLELVSNLfflLSRHLEDP\^GRAADRLTLPAPSHLCMVGLLFGS™ 
YMAPKSRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGALKRVLWKQRSK (SEQ ID NO: 
481). 

45 

ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTCCAGGTTGGTCCA 
GCACTGGCGATTCTCCTCTGTGGACTCTTCTCTGTCTTCTATACACTCACCCTGCTGGGGAA 
TGGGGTCATCTTTGGGATTATCTGCCTGGACTCTAAGCTTCACACACCCATGTACTTCTTCC 
TCTCACACCTGGCCATCATTGACATGTCCTATGCTTCCAACAATGTTCCCAAGATGTTGGC 

50 AAACCTAATGAACCAGAAAAGCACCATCTCCTTTGTTCCATGCATAATGCAGACTTTTTTG 
TATTTGGCTTTTGCTGTTACAGAGTGCCTGATTTTGGTGGTGATGTCCTATGATAGGTATGT 
GGCCATCTGCCACCCTTTCCAGTACACTGTCATCATGAGCTGGAGAGTGTGCACGATCCTG 
GCCTCAACATGCTGGATAATTAGCTTTCTCATGGCTCTGGTCCATATAACTCATATTCTGAG 
GCCGCCTTTTTGTGGCCCACAAAAGATCAACCACTTTATCTGTCAAATCATGTCCGTATTCA 

55 AATTGGCCTGTGCTGGCCCTAGGCTCAACCAGGTGGTCCTATATGCGGGTTCTGCGTTCAT 
CGTAGAGGGGCCGCTCTGCCTGGAGCTGGTCTCCAACTTGCACATCCTGTCGCGCCATCTT 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACTTACTCTTCCTGCTCCTTCCCACCm 
GCATGGTGGGACTCCTTTTTGGCAGCACCATGGTCATGTACATGGCCCCCAAGTCCCGCCA 
CCCTGAGGAGCAGCAGAAGGTCCTTTCCCTGTTTTACAGCCTTTTCAACCCGATGCT^ 
CCCTTGATCTACAGCCTGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLrR257 sequences: 

MESNQTWITEVILLGFQVDPALELFLFGFFLLFYSLTLMGNGnLGLIYLDSRLHTPNmr 
AI\TDMSYASSTWKMLANLVMHKKVISFAPCILQTFLYLAFAITECLILVM^ 
10 QYTLIMNWVCTVLASTCWIFSFLLALVHITLILRLPFCGPQKI^ 

QVVLFAGSAFILVGPLCLVLVSYLHILVAILRIQSGEGRRKAJFSTCSSHLCWGLFFGSAI^ 
APKSSHSQERRKILSLFYSLFOTILNPLIYSLRNAEVKGALKRVLWKQRSM (SEQ ID NO: 483). 



ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
1 5 GCTCTGGAGTTGTTCCTCTTTGGGTTTTTCTTGCTATTCTACAGCT^ 

TGGGATTATCCTGGGGCTCATCTACTTGGACTCTAGACTGCACACACCCATGTATGTCTTC 
CrGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCTAAGATGCTAG 
CAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTGCTCCTTGCATACTTCAGACTI^^ 
TATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGTGCTATGATCG 
20 TGGCAATCTGTCACCCCTTGCAATACACCCTCATTATGAACTGGAGAGTGTGCACTGTCCT 
GGCCTCAACTTGCTGGATATTTAGCTTTCTCTTGGCTCTGGTCCATATTACTCTTATTCTG 
GGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACTT^ 

AAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCTGCGTTCA 
TCTTAGTGGGGCCGCTCTGCCTGGTGCTGGTCTCCTACTTGCACATCCTGGTGGCCATCTTG 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCTCTGCG 
TGGTGGGGCTTTTCTTTGGCAGCGCCATTGTCATGTACATGGCCCCCAAGTCAAGCCATTC 
TCAAGAACGGAGGAAGATCCTTTCCCTGTTTTACAGCCnTTTCA^ 

CTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAAGAGAGTCCTTTGGAAA 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 

MGDNQSRVTEFILVGFQLSVIEMEVLLFWIFSLLYLFSLLANGMILGLICLDPRLRTPMYFFLSHL 
AVIDIYYASSNLLNMLENLVKHKKTISFISCMQMALYLTFAAAVCMILVW 
HYTVIMNWRVCTVXAITSWACGFSIJU.INLILLLRLPF^^^ 
35 EIFWAGGWVLVGPLSLMLISYMRILLAILKIQSKEGRKKAPSTCSSHLCW 

LVPDNSQRQKQQKJLTLFYSLFNPLLNPLrVSLRNAQVKGALYRALQKKRTM (SEQ ID NO: 
485), 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 
40 GAGATGGAAGTGCTCCTCTTCTGGATCTTCTCCCTGTTATATCTCTTCAGCCTGCTGGCAAA 
TGGCATGATCTTGGGGCTCATCTGTCTGGATCCCAGACTGCGCACCCCCATGTACTTCTTCC 
TGTCACACTTGGCCGTCATTGACATATACTATGCTTCCAGCAATTTGCTCAACATGCTGGA 
AAACCTAGTGAAACACAAAAAAACTATCTCGTTCATCTCTTGCATTATGCAGATGGC^^ 
TATTTGACTTTTGCTGCTGCAGTGTGCATGATTTTGGTGGTGATGTCCTATGACAGATTTGT 
45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 
GCTATTACTTCCTGGGCATGTGGATTTTCCCTGGCCCTCATAAATCTAATTCT^ 
GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACTTCTTCGGTGAAATTCTGTCTGTCCTC 
AAACTGGCCTGTGCAGACACCTGGATTAATGAAATTTTTGTCTTTGCTGG 
TCTTAGTCGGGCCCCITTCCITGATGCTGATCrCCTACATGCG 
50 AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCTTTTCCACCTGCTCCTCCCACCTCTGTG 
TGGTTGGGCTTTACTTTGGCATGGCCATGGTGGTTTACCTGGTCCCAGACAACAGTCAACG 
ACAGAAGCAGCAGAAAATTCTCACCCTGTTTTACAGCCTTTTCAACCCATTGCTG>^ 
CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAGAAA 
AAGAGGACCATGTGA (SEQ ID NO: 486). 

55 
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AOLFR24B sequences; 

MPSINDTHFYPPFFLLLGIPGLDTLHIWISFPFCIVYLIAWGNMTILF^^ 
LSMIDLGLSTSTIPKMLGIFWNLQEISFGGCLLQMFFIHMFTGMET\^ 
LQYTMILTNKTISILASVWGRNLVLVTPFWLrLRLPFCGHNIVPHTYCEro 
5 IIYGLMVISYIIX^VILIASSYVLILRAWRLPSQDVRLKAFOT 

RFGQNIPHYmiLLANLY\^WPALNPVIYGWTKQIREQI\ntaFVQK£ (SEQ ID NO: 487) 



ATGCCTTCTATCAATGACACCCACTTCTATCCCCCCTTCTTCCTCCTGCTAGGAATACC^ 
ACTGGACACTTTACATATCTGGATTTCTTTCCCATTCTGTATTGTGT^ 

10 TGGGGAATATGACCATTCTCTTTGTGATCAAAACTGAACATAGTCTACACCA^ 

CTACTTCCTGGCCATGTTGTCTATGATTGATCTGGGTCTGTCCACATCCACTATCCCCAAAA 
TGCTAGGAATCTTCTGGTTCAACCTCCAAGAGATCAGCTTTGGGGGATGCOTCTTCAGAT 
GTTCTTTATTCACATGTTTACAGGCATGGAGACTGTTCTGTTGGTGGTCATGGCTTATGAC^ 
GCTTTGTTGCCATCTGCAACCCTCTCCAGTACACCATGATCCTCACCAATAAAACCATCAG 

1 5 TATCCTAGCTTCTGTGGTTGTTGGAAGAAATTTAGTTCTTGTAACCCCAT^ 

TTCTGCGTCTGCCATTCTGTGGGCATAACATCGTACCTCACACATACTGTGAGCACAGGGG 
TCTGGCCGGGTTGGCCTGTGCACCCATTAAGATCAACATAATCTATGGGCTCATGGTGATT 
TCTTATATTATTGTGGATGTGATCTTAATTGCCTCTTCCTATGTGCTTATCCTTAGAGCTGT 
TTTTCGCCTTCCCTCTCAAGATGTCCGACTAAAGGCCTTCAATACCTGTGGTTCTCATGTC 

20 GTGTTATGCTGTGCTTTTACACACCAGCATTTTTTTCTTT^ 

AACATTCCCCACTATATCCATATTCTTTTGGCTAACCTGTATGTGGTTGT 
TAACCCTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 
GTACAGAAAGAATAA (SEQ ID NO: 488) 

25 AOLFR33B sequences: 

MLHTNNTQFHPSTFLWGWGLEDVHVWIGFPFFAWLTALLGNmLFVIQTEQSLH 
AMIJ^GTDLGLSTATIPmLGn^WFNLGEIAFGACITQMYTffllCTGLESVVLTW 
LRYSMILTNKVIAILGIVIIVRTLXa^TPFTTLTLRLPFCGVR^ 
GLL\FSVGYroiSVIGFSYVQILRAWHLPAWDAIU.KALSTCGSHVCVMLAPY^^ 
3 0 GHNIPHYffllLLAlU YVWPPALNS VIYGVKTKQIREQ VLRILNPKSF WHFDPK^ 
(SEQ ED NO: 489) 



ATGCTTCATACCAACAATACACAGTTTCACCCTTCCACCTTCCTCGTAGTGGGGGTCCCAG 
GGCTGGAAGATGTGCATGTATGGATTGGCTTCCCCTTCTTTGCGGTGTATCTAACAGCCCT 

35 TCTAGGGAACATCATTATCCTGTTTGTGATACAGACTGAACAGAGCCTCCACCAACCCATG 
TTTTACTTCCTAGCCATGTTGGCCGGCACTGATCTGGGCTTGTCTACAGCAACCATCCCCA 
AGATGCTGGGAATTTTCTGGTTTAATCTTGGAGAGATTGCATTTGGT^ 
GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 
GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCTTACCAACAAGGTAA 

40 TAGCCATTCTGGGCATAGTCATCATTGTCAGGACTTTGGTATTTGTGACrCCATTCA 

CTCACCCTGAGATTGCCTTTCTGTGGTGTCCGGATTATCCCTCATACCTATTGTGAACACAT 
GGGCTTGGCAAAGTTAGCTTGTGCCAGTATTAATGTTATATATGGATTGATTGCCTTCTCA 
GTGGGATACATTGACATTTCTGTGATTGGATTTTCCTATGTCCAGATCCTCCGA 
CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGCACTCAGCACATGTGGCTCTCACGTCTGT 

45 GTTATGTTGGCTTTCTACCTGCCAGCCCTCTTTTCCTTCATGACACACCGCTTTGG 

CATCCCTCATTACATCCACATTCTTCTGGCCAATCTGTATGTGGTTTTTCCCCCTGCTCTTA 
ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACTTAGGATACTCA 
ACCCTAAAAGCTTTTGGCATTTTGACCCCAAGAGGATCTTCCACAACAATTCA 
ATAA(SEQIDNO: 490) 

50 

AOLFR112B sequences: 

MKNKTVLTEFILLGLTDWELQVAVFTFLFLAYLLSILGNLTIL^ 

LEISFTNIFIPRVLISITTGNKSISFAGCFTQWFAMFLGATEFYLLAAMSYDRYVAICKPLH^ 
MSSRICIQLIFCSWLGGLMAOTTITLMSQQDFCASNRLNHYFCDYEPLLEI^CSDTSLIEKVW 
55 VASVTLWTLVLVILSYAFirKTILKLPSAQQRTKAFSTCSSHMmSLSYGSCMFNm^ 
DTFNKGVALLITSVAPLLNPFIYTLRNQQVKQPFKDMVKKLLNL (SEQ ID NO: 491) 
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ATGAAAAATAAAACCGTGTTAACTGAGTTTATCCTTCTGGGTCTAACAGATGTCCCTGAAC 
TCCAGGTGGCAGTTTTCACCTTTCTTTTCCTTGCGTAm 
ACTATCCrCATCCTCACCTTGCTGGACTCCCACCTTCAGACTCCCATGTAm 
5 GAACTTCTCCTTCTTGGAAATTTCCTTCACAAACATCTTCATTCCAAGGGTCCT^ 
TCACAACAGGGAACAAGAGTATCAGCTTTGCTGGCTGCTTCACTCAGTATTTCm 
GTTCCTTGGGGCTACAGAGTTTTACCTTCTGGCTGCCATGTCCTA 

ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCTGATTT 
TCTGCTCTTGGCTGGGTGGGCTAATGGCTATTATACCAACAATCACCCTGATGAGTCAGCA 

10 GGACTTTTGTGCATCCAACAGACTGAATCATTACTTCTGTGACTATGAGCCTCTTCT 

CTCTCATGTTCAGACACAAGCCTCATAGAGAAGGTTGTCTTTCTTGTGGCATCTGTGACCC 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCATTCATTATCAAGACTATTCTGAAG 
CTCCCCTCTGCCCAACAAAGGACAAAAGCCTTTTCCACATGTTCTTCCCACATGAT^ 
CrCCCTCTCITACGGAAGCTGCATGTTTATGTACATTAATCCCTCTGCAA 

1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACnTCAGTTGCTCCm 

TTACACCCTAAGGAACCAACAGGTAAAACAACC(nTCAAGGATATGGTCAAAAAGCTTCT 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFR130B sequences: 

20 MEGKNQTAPSEFIILGFDHLNELQYLLFTIFFLTYICTLGGNWm^I^ 
ALIDICYTTT^^VTQMMVHLLSEKKIISYGGCVTQLFAFIFFV 
YSFIMNKALCSWLAASCWTCGFLNSVLHTVLTFHLPFCGNNQINYFFC^ 
LALLSIGILISWTPFLCIILSYLYnsmmSSEGRHKAFSTCASHLLmLYYGSAIFTYV^ 
LEKDmSVLYS WTPMLNPVIYTLR>OCDIKEAVKAIGRKWQP^ (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCATCITGGGGTTCGACCACCT^ 
ATGAATTGCAGTATTTACTCTTCACCATCTTCTTTCTGACCTACATATGCACTTTAGGAGGC 
AATGTTTTTATCATTGTGGTGACCATAGCTGATTCCCACCTACACACACCCATGTATTATTT 
CCTAGGAAATCTTGCCCTTATTGACATCTGCTACACTACTACTAATGTCCCCCAGATGATG 

30 GTGCATCTTCTGTCAGAGAAGAAAATCATTTCCTATGGAGGCTGTGTGACCCAGCTCTI^ 
CATTCATTTTCTTTGTTGGCrCAGAGTGTCTCCTCCTGGCAGCAATC^ 
ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAAGGCCCTGTGCAGCTGGT 
TAGCAGCCTCATGCTGGACATGTGGGTTTCTCAACTCAGTGTTGCACACCGTTCTGACCTT 
CCACCTGCCCTTCTGTGGTAACAATCAGATCAATTATTTCTTCT^ 

35 TCATCTTGTCTTGTGGTGATACTTCCCTCAATGAACTGGCTTTGCTGTCCATTGGGATCCTC 
ATAAGCTGGACTCCTTTCCTGTGCATCATCCTTTCCTACCTTTACATCA^^ 
GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCCTTTTCCACCTGTGCCTCCCACCTGCT^ 
ATTGTTATTCTCTATTATGGCAGTGCTATCTTCACGTATGTGAGGCCCATCTCATCTTACTC 
TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 

40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 

MA}^MAHINCTQATEFILVGLTDHQELKMPLF\aFLSIYLFTWGNL 
45 YFFI^NLAJVDFCYSSVITPKMLGNFLYKQNVISFDACATQLGCFLTFMISESLLLASMAYDR 
VAICNPLLYMVVMTPGICIQLVAWYSYSFLMALFHTILTFRLSYCHSNI\Wff 
TCSDTRFKQLWIFACAGIMFISSLLAO^VSYMFnSAILRMHSAEGRQKAFSTCGSH^ 
TLIFMYLQPSSSHALDTDKMASWYTNaffMLNPLIYSLQNKEVKEAL (SEQ ID NO: 

495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTGCACCCAGGCGACAGAGTTTATTCTTGTGG 
GCCTCACAGACCATCAGGAGTTGAAGATGCCCCTCTTTGTGCTATTCTTATCCATCTACCTC 
TTCACAGTGGTAGGCAACTTGGGTTTGATCCTACTCATTAGAGCGGATACAAGTCTCAA 
CACCAATGTACTTCTTTCTTAGCAACCTAGCTTTTGTGGATTTCTGTTACTCTTCTGTCATT 
55 ACACCCAAAATGCTTGGGAATTTCTTGTACAAACAAAATGTTATATCCTTTGATGCATGTG 
CTACTCAACTGGGCTGCTTTCTCACCnTCATGATATCAGAATCCTTGCTACT^ 
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GCCTATGACCGATATGTGGCCATTTGTAACCCTCTATTGTATATGGTTGTAATGACTCCAG 
GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCTTCCTAATGGCACTATTTCA 
ACCATCCTCACCTTCCGCCTCTCCTATTGCCACTCCAACATTGTCAACCATTTCTAT^ 
TGACATGCCrCTCCTCAGGCTAACTTGCTCAGACACTCGCTTCAAACAGCTCTGGAT(^^ 
5 GCCTGTGCTGGTATCATGTTCATTTCCTCCCTTCTGATTGTCTTTGTCTCCTACATGTTCA 
ATTTCTGCCATCCTGAGGATGCATTCAGCTGAGGGAAGACAGAAGGCTTTCT^ 
GCTCTCACATGCTGGCAGTCACCATATTCTATGGGACCCTCATTTTTATGTACTTACAGCCT 
AGCTCTAGCCATGCCCTGGACACAGACAAGATGGCCTCTGTCTTCTACACAGTGATCATTC 
CCATGTTGAATCCCTTAATCTATAGCCTCCAGAATAAGGAGGTGAAAGAAGCTCTG 
1 0 AAATCATTATCAATAAAAACTAG (SEQ ID NO: 496) 



AOLFR171C sequences: 

MAEVNITYVTWILKGITNRPELQAPCFGWLXOYLV^^ 

AFVDLCYSSAITPKMMVNFWERNTPFHACATQLGCFLTFmTECFLLASM^ 
15 HYSTLMSRRVCIQLVAWYIYSFLVALFHTVITFRLTYCGPNLINHFYCDDLPFLALSCSDTH^^ 
EILIFAFAGFDMISSSSIVLTSYIFIIAAILRIRSTQGQHKAISTCGSHM^ 
raSLDTDKMASWYT\anOPMLNPLIYSLRNKEVKDASK^^ 
ID NO: 497) 



20 ATGGCTGAAGTTAATATCATTTATGTCACTGTATTCATTCTGAAAGGAATTACCAACCGGC 
CAGAGCTTCAGGCCCCGTGCTTTGGGGTGTTTTTAGTTATCTATCTGGTCACAGTGCTGGG 
CAATCTTGGGTTGATTACTTTAATCAAGATTGATACTCGACTCCACACACCTATGTACTAT^ 
TCCTCAGCCACCTGGCCTTTGTTGACCTTTGTTACTCCTCrGCTATTACACCGAAGATGATG 
GTGAATTTTGTTGTGGAACGCAACACCATTCCTTTCCATGCITGTGCAACCCAACTGGG^ 

25 GTTTTCTCACCTTCATGATCACTGAGTGTTTCCTTCTAGCCTCCA^ 

GTCGCCATCTGTAGTCCCCTGCATTATTCAACACTGATGTCAAGAAGAGTCTGCATTCAAC 
TGGTGGCAGTTCCATATATATACAGCTTCCTGGTTGCCCTCTTCCACACCGTTATCACTTTC 
CGTCrGA(nTACTGTGGCCCAAACTTAATTAACCATTTCTATTGTG^^ 
AGCTCTGTCCTGCTCAGACACACACATGAAGGAAATTCTGATATTTGCCTTTGCTGGCTTT 

30 GATATGATCTCTTCCTCTTCCATTGTCCTCACCTCCTACATCTTTATTATTGCCGCTATCCTA 
AGGATCCGCTCTACTCAGGGGCAACACAAAGCCATTTCCACCTGTGGCTCCCATATGGTGA 
CTGTCACTATTTTCTATGGCACACTGATCTTTATGTACCTACAGCCCAAATCAAATCACTCC 
TTGGACACAGACAAGATGGCTTCTGTATTTTACACAGTGGTGATCCCCATGTT 
TAATCTATAGTCTAAGGAACAAAGAAGTGAAAGATGCCTCAAAGAAAGCCTTGGATAAAG 

35 GTTGTGAAAACTTACAGATATTAACATTTTTAAAAATAAGAAAACTTT^^^ (SEQ ID NO: 
498) 



AOLFR225B sequences: 

MKNRTMFGEFILLGLTNQPELQVMIFIFLFLTYMLSILGNLTIITL^ 
40 LmSFTSIFIPRFLTSMTTGNKVISFAGCLTQYFFAIFLGATEFYLLASMSYDRYVAICKPL^^ 
MSSRVCIQLWCSWLGGFLAILPPULMTQVDFCVSMLNHYYCDYGPLVELACSDTSLLELMVI 
LLAWTLMVTLVLVTLSYTYIIRTILRIPSAQQRTKAFSTCSSHMFV^ISLSYGSCMFMYI^ 
GGAFNKGIA\a.ITSVTPLLNPFIYTLRNQQ\^QAFKDSVKKr^ (SEQ ID NO: 499) 

45 ATGAAAAACAGAACCATGTTTGGTGAGTTTATTCTACTGGGCCTTACAAATCAACCTGAAC 
TCCAAGTGATGATATTCATCTTTCTGTTCCTCACCTACATGCTAAGTATCCTAGGAAATCTG 
ACTATTATCACCCTCACCTTACTAGACCCCCACCTCCAGACCCCCATGTATTTCTTCCTCCG 
GAATTTCTCCTTCTTAGAAATTTCCTTCACATCCATrTTTATTC 
TGACAACAGGAAATAAAGTTATCAGCTTTGCTGGCTGCTTGACTCAGTATT^^ 

50 ATTTCTTGGAGCTACCGAGTTTTACCTCCTGGCCTCCATGTCTTATGATCGTTATGTGGCCA 
TCTGCAAACCCTTGCATTACCTGACTATTATGAGCAGCAGAGTCTGCATACAACTAGTGTT 
CTGCTCCTGGTTGGGGGGATTCCTAGCAATCTTACCACCAATCATCCTGATGACCCAGGTA 
GATTTCTGTGTCTCCAACATTCTGAATCACTATTACTGTGACTATGGGCCTCTCGTGGAGCT 
TGCCTGCTCAGACACAAGCCTCTTAGAACTGATGGTCATCCTCTTGGCCGTTGTGACTCTC 

55 ATGGTTACTCTGGTGCTGGTGACACTTTCTTACACATACATTATCAGGACTATT^ 

TCCCTTCTGCCCAGCAAAGGACAAAGGCCTTTTCCACTTGTTCCTCCCACATGATTGTCATC 
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TCCCTCTCTTATGGCAGCTGCATGTTTATGTACATTAATCCTTCTGCAAAAGAA 
CTTTCAACAAAGGAATAGCTGTACTCATTACTTCGGTTACTCCCTTACTGAATCCCT^ 
TATA(mTAAGAAATCAGCAAGTGAAACAAG(nTrCAAGGACTCAGTCAA^ 
AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequences: 

MEFWIAWSCPELHILSFLGVSLWGLnTGMLIWSIHTETCLCTSMYYFLGSLSGIEIC\^^ 
VWfflLANTLQSEKTITLLGCATQMAFFIALGSADCFLLAAMAYDRYVAICHPLQ^TLLM 
CVHLWASVISGLFLSLQLVAFIFSLPFCQAQGIEHFFCDWPVMHWCAQSHI^ 
10 AIAWFFLITTSYTFIVAALLKmSAAGRHRAFSTCSSHLTVVLLQYGCCAFNr^ 

DRFISLVYTLGTPLLNPLIYALRNSEMKGAVGRVLTRNCLSQNS (SEQ ID NO: 501) 



ATGGAATTTGTGTTCCTGGCCTATCCCTCCTGCCCAGAACTGCATATTCTGTCCTTCC^^ 
GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCATTCAC 

15 ACAGAAACCTGTCTATGCACATCCATGTACTATTTCCTGGGCAGCCTTTCT^ 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 
CATCACTCTCCTGGGCTGTGCCACCCAGATGGCTTT(m^CATTGCACrGGGCAGTGCTGAT 
TGCTTCCTCTTGGCTGCCATGGCCTATGACCGCTATGTGGCCATTTGCCACCCGTTGCAGTA 
CCCrCTCCTCATGACATTGACTCTTTGTGTCCACTTGGTTGTGGCATCAGTCATC^ 

20 TGTTCCTGTCCTTACAACTGGTGGCCnTCATCTTCTCTCTGCCATTCTGCCAGGCTCAGGGC 
ATTGAGCACTTCTTTTGTGATGTGCCACCAGTCATGCATGTTGTTTGTGCTCAGAGTCACAT 
TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCTTTCI^ 
ACCACCTCCTACACCTTCATAGTGGCTGCTCTGCTCAAGATCCACTCGGCTGCTGGCCGCC 
ACCGGGCCTTCTCCACCTGCTCTTCCCACCTCACTGTGGTGCTGCTGCAGTATGGCTGCTGT 

25 GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAACCCCAAGCAAGATCGGTTCATCTCAC 
TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCTGAGGAACAGTGA 
GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCTTTCCCAGAACAGCTAG 
(SEQ ID NO: 502) 

30 AOLFR276B sequences: 

MGGFGTNISSTTSFTLTGFPEMKGLEHWLAALLLLLYAISFLGMLILFnKEEQSLHQPMYYFLS 
LFSVNDLGVSFSTLPTVLAAVCFHAPETTFDACLAQMFFIHFSSWTEFGILLAMSFDHYV 
LRYATVLTDVRVAHNGISIVIRSFCMVFPLPFLLKRLPFCKASVVLAHSYCLIL^ 
TINSMYGLFIVISAFGVDSLLILI^YVLILHSVIJUASRGERLKT^^ 
35 MVHRFGRHAPEYVHKFMSLCTSNALPNYLFHQD (SEQ ID NO: 503) 



ATGGGGGGCrTTGGGACTAACATCTCAAGTACTACCAGCTTCACTCTAACAGGCTTCCCT 

AGATGAAGGGTCTGGAGCACTGGCTGGCTGCCCTTCTGCTGCTGCTTTATGCTATTTCCTT 

CCTGGGCAACATCCTCATCCTCirrATCATAAAGGAAGAGCAGAGCTTGCACCAGCCAATG 

40 TACTACTTCCTGTCTCTTTTTTCTGTTAATGACCTGGGTGTGTCCTT^ 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACTTTTGATGCCTGCCTGGCCCAGA 
TGTTCTTCATCCACTTTTCCTCCTGGACAGAGTTTGGCATCCTACTGGCCATGAGTTTTGAC 
CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 
CCCACAATGGCATATCCATTGTCATCCGCAGCTTCTGCATGGTATTCCCACTTCCCTTCCTC 

45 CTGAAGAGACTGCCTTTCTGTAAGGCCAGTGTGGTACTGGCCCATTCCTACTGTCTGCATG 
CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTGTTCAT 
TGTCATCTCTGCCTTTGGTGTAGATTCACTGCTCATCCTCCTCTCCTATGTGCTCATTCTAC 
ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCTTAAGACACTCAACACATGTGTGTC 
ACATATCTATGCAGTGCTGATCTTCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCGAT 

50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCT<mTGTACCTCCAATGCTCT 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



A0LFR311B sequences: 

MDWENCSSLTDFFLLGITNNPEMKWLFAWLAVYIINFSANLGMIVLIR.^ 
55 HLSFCDLCYSTATGPmLVDLLAKNKSIPFYGCALQFLVFCIFADSECLLLSVMAFDRYK^ 
LLYTVT^SSRVCYLLLTGVYLVGLADALIHMTLAFRLCFCGSNEI]^ 
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NELVLFTVFGFIELSTISG\T1SYCYIILSVLEIHSAEGRFKALSTCTSHLSAVA1FQGTLLFNW 
SSSYSLDQD™TSLFYTLVVPMLNPLIYSLRNKJDVKEALKia.KNM (SEQ ID NO: 505) 



ATGGACTGGGAAAATTGCTCCTCATTAACTGATTTTTTTCT^ 
5 AGAGATGAAAGTGACCCTATTTGCTGTATT(m^GGCTGTTTATATCATTAAT^ 
ATCITGGAATGATAGTTTTAATCAGAATGGATTACCAACTTCACACACCAA^ 
CCTCAGTCATCTGTCmCTGTGATCTCTGCTATTCTACTGCAACTGGGCCCAAGAT^ 
TAGATCTACTTGCCAAGAACAAGTCAATACCCTTCTATGGCTGTGCTCrGCAATTC^ 
CTTCTGTATCTTTGCAGATTCTGAGTGTCTACTGCTGTCAGTGATGGCCm 

10 AGGCCATCATCAACCCCCTGCTCTATACAGTCAACATGTCTAGCAGAGTGTGCTATCTACT 
CTTGACTGGGGTTTATCTGGTGGGAATAGCAGATGCTTTGATACATATGACACTGGCCT^ 
CGCCTATGCTTCTGTGGGTCTAATGAGATTAATCATTTCTTCTGTGATATCCCTC^ 
ATTACTCrCTCGCTCAGATACACAGGTCAATGAGTTAGTGTTATTCACCGTCnTTGGT^ 
TTGAACTGAGTACCATTTCAGGAGTTTTCATTTCTTATTGTTATATCATCCTATCA^ 

1 5 GAGATACACTCTGCTGAGGGGAGGTTCAAAGCTCrCTCTACATGCAC^ 

CGGTTGCAATTTTCCAGGGAACTCTGCTCTTTATGTATTTCCGGCCAAGTTCTTCCTATTCT 
CTAGATCAAGATAAAATGACCrCATTGTTTTACACCCTTGTGGTTCCCATGTTGAACCCCCT 
GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAAAAAACTGAAAAATA^^ 
TTTATTTTAA (SEQ ID NO: 506) 

20 

AOLFR314 sequences: 

MEVKNCCMVTEFILLGIPHTEGLEMTLFVLFLPFYACTLLGNVSILVAVMSSAR^ 
NLSWDMGFSSVTCrmLLYLMGI^mSYKDCVCQLFFFHFLGSmCFLFTVMAYDR^ 
PLRYTVIMNPRICVALAVGWLLGCIHSSILTSLTFTLPYCGPNEVDHFFCDIPALLPL^ 
25 AQRVSFTNVGLISLVCFLLILLSYTIUTISILSIRTTEGRRRAFSTCSAHLIAm 

PNPMLGTWQILNmLVGPMLNPLIYTLRNKEVKTALKTILHRTGHVPES (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCTGCATGGTGACAGAGTTCATCCTTTTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTTTTTGTCTTATTCTTGCCCTTCTATGCCTGCACTCTACTGGG 

30 AAATGTGTCTATCCTTGTTGCrGTTATGTCTTCTGCTCGCCTTCACACACCTATGTATTTCT 
TCCTGGGAAACTTGTCTGTGTTTGACATGGGTTTCTCCTCAGTGACTTGTCC^ 
GCTCTACCTTATGGGGCTGAGCCGACTCATCTCCTACAAAGACTGTGTCTGCCAGCTTTTCT 
TCTTCCATTTCCTCGGGAGCATTGAGTGCTTCTTGTTTACGGTGATGGC(^^ 
ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 

35 TGGCTGTGGGCACATGGCTGTTAGGGTGCATTCATTCCAGTATCTTGACCTCCCTCACCTTC 
ACCTTGCCATACTGTGGTCCCAATGAAGTGGATCACTTCTTCTGTGACATTCCAGCACTGTT 
GCCCTTGGCCTGTGCTGACACATCCTTAGCCCAGAGGGTGAGCTTCACCAACGTTGGCCTC 
ATATCTCTTGTCTGCTTTCTGCTAATTCTTTTATCCTACACTAGAATCACAATATCTATC^ 
AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCTTCTCCACCTGCAGTGCTCACCTCATT 

40 GCCATCCTCTGTGCCTATGGGCCCATCATCACTGTCTACCTGCAGCCCACACCCAACCCCA 
TGCTGGGAACCGTGGTACAAATTCTCATGAATCTGGTAGGACCAATGCTGAACCCTTTGAT 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCTGAAAACAATATTGCACAGGACAGG 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 

45 AOLFR324B sequences: 

MPIANDTQFHTSSFLLLGIPGLEDVHIWIGFPFFSVYLIALLGNAAIFFVIQTEQSLHEPMYY^^ 
MLDSIDLSLSTATIPKMLGIFWFNIKEISFGGYLSQMFFIHFFTVMESrVLVAI^ 
WYTMILTSKIISLIAGIAVLRSLYMVIPLVFLLLRLPFCGHRIIPHTYCEH^ 
FGLGSISLLLLDVLLni^HimYAWCLPSWEARLKALNTCGSfflGmA^ 
50 DIPQYlHIFLANLYVVWPTLNPVrYGVRTKHIRETVLR^ (SEQ ID NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTCCATACTTCTTCATTCCTACTGCTGGGTATCCCAGG 
GCTAGAAGATGTGCACATCTGGATTGGATTCCCTTTTTTCTCTGTGTATC^^ 
TGGGAAATGCTGCTATCTTCTTTGTGATCCAAACTGAGCAGAGTCTCCATGAGCCCATGTA 
55 CTACTGCCTGGCCATGTTGGATTCCATTGACCTGAGCTTGTCTACGGCCACCATTCCCAAA 
ATGCTGGGCATCTTCTGGTTCAATATCAAGGAAATATCTTTTGGAGGCTACCTTTCTC 
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TGTTCTTCATCCATTTCTTCACTGTCATGGAGAGCATCGTATTGGTGGCCATGGCCI^ 
CGCTACATTGCCATTTGCAAACCTCTTTGGTACACCATGATCCTCACCAGCAAAATCAT 
GCCTCATTGCAGGCATTGCTGTCCTGAGGAGCTTGTACATGGTCATTCCACrGGTGTT^ 
CCTCrTAAGGTTGCCCTTCTGTGGACATCGTATCATCCCTCATACTTACTGTGAGCACATGG 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAJ^GTCAACATTATGriTGGTCTTGGCAGTAT 
TTCTCTCTTGTTATTGGATGTGCTCOTATTATTCTCTCCCATATCA^ 
CTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCrCAACACCTGTGGCTCTCACAT^ 
GGTGTTATCTTAGCCTTTTCTACACCAGCATTTTTCTCTTTCT^ 

GATATTCCCCAATATATCCACATTTTCTTGGCTAATCTATATGTGGTTGTTCCTCCCACCC^ 
10 CAATCCTGTAATCTATGGGGTCAGAACCAAACATATTAGGGAGACAGTGCTGAGGATTTTC 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 

MALGNHSTITEFLLLGLSADPMRALLFVLFLGIYLLTIMENLMLLLVIRADS 
15 LSFVDLCFSSVIWmLENLLSQRKTISVEGCLAQWFVFVTAGTEACLLSGMAYDRH^ 
LLYGQMGKQLYMHLVWGSWGLGFLDALINVLLAVNMWCEAKIIH^ 
SRSLIVLLCSTLLHGLGNFLLWLSYTRIISTILSISSTSGRSKAFSTCSAHLTAVTLYYGSGLLR^ 
MPNSGSPIELIFSVQYTVVTPMLNSLIYSLKNKEVKVALKRTLEKYLQYT^ (SEQ ID NO: 5 1 1) 

20 ATGGCCTTGGGGAATCACAGCACCATCACCGAGTTCCTCCTCCTTGGGCTGTCTGCCGACC 
CCAACATCCGGGCTCTGCTCTTTGTGCTGTTCCTGGGGATTTACCTCCTGACCATAATGGA 
AAACCTGATGCTGCTGCTCGTGATCAGGGCTGATTCTTGTCTCCATAAGCCCATGTATT^ 
TCCTGAGTCACCTCTCITTTGTTGATCrCTGCTTCTCTTCAGTCATTGTGCCCA^ 
GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGGCTCAGGTCTTCT 

25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGCCTTCTCTCAGGGATGGCCTATGACC^^ 

TGCTGCCATCCGCCGCCCACTACTTTATGGACAGATCATGGGTAAACAGCTGTATATGCAC 
CTTGTGTGGGGCTCATGGGGACTGGGCTTTCTGGACGCACTCATCAATGTCCTCCTAGCTG 
TAAACATGGTCTTTTGTGAAGCCAAAATCATTCACCACTACAGCTATGAGATGCCATCCCT 
CCTCCCTCrGTCCTGCTCTGATATCTCCAGAAGCCTCATCGTTTTGCTCTGCTCCACTCTCC 

30 TACATGGGCTGGGAAACTTCCTTTTGGTCTTCTTATCCTACACCCGTATAATCTCT 

CTAAGCATCAGCTCTACCTCGGGCAGAAGCAAGGCCTTCTCCACCTGCTCTGCCCACCTCA 
CTGCAGTGACACTTTACTATGGCTCAGGTTTGCTCCGCCATCTCATGCCAAACTCAGGTTC 
CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCTGAATTCCCTCA 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCTCTGAAAAGAACirrGGAA^^ 

35 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 
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Claims : 

1 . A method for representing sensory perception of one or more odorants 
comprising: 

5 (a) providing a representative class of n olfactory receptors or ligand- 

binding domains thereof; 

(b) measiuing values Xi to Xn representative of at least one activity of the 
one or more odorants selected from the group consisting of binding of the one 
or more odorants to the hgand-binding domain of at least one of the n 

10 olfactory receptors, activating at least one of the n olfactory receptors with the 

one or more odorants, and blocking at least one of the n olfactory receptors 
with the one or more odorants; and 

(c) generating a representation of sensory perception from the values Xj to 

Xni 

15 wherein at least one of the n olfactory receptors has an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 
NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 

20 NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO:" 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ TD NO; 85, SEQ ID 

25 NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, SEQ ID NO: 1 15, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 

30 SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ED 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
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SEQIDNO: 171,SEQIDN0: 173,SEQIDNO: 175, SEQIDNO: 177, SEQID 
NO: 179, SEQIDNO: 181, SEQIDNO: 183, SEQIDNO: 185,SEQIDNO: 187, 
SEQIDNO: 189, SEQIDNO: 191, SEQIDNO: 193, SEQIDNO: 195, SEQID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
5 SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ E) NO: 247, SEQ ID NO: 249, SEQ ID 

10 NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 
NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 

15 SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ED NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ED NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 
SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ED NO: 325, SEQ ID NO: 327. SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 

20 NO: 341 , SEQ ID NO: 343, SEQ ID NO: 345, SEQ ED NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 
NO: 359, SEQ ID NO: 361, SEQ TD NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ED NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ED NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 

25 SEQ ED NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, 
SEQ ID NO: 405, SEQ ID NO: 407, SEQ ED NO: 409, SEQ ID NO: 411, SEQ ED 
NO: 413, SEQ ID NO: 415, SEQ ED NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ED NO: 427, SEQ ID NO: 429, SEQ ID 

30 NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ID NO: 441, SEQ ID NO: 443, SEQ ED NO: 445, SEQ ID NO: 447, SEQ ID 
NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ED NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
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NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 
SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ E) NO: 493, 
SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID 
5 NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 



2. The method of Claim 1 , wherein at least one of the olfactory receptors 
specifically recognizes the odorant, and there are between 5 and 350 of the n olfactory 

10 receptors selected from the Usted amino acid sequences. 

3. The method of Claim 1, wherein at least two different activities are measured 
to provide the values Xi to Xn. 



15 4. The method of Claim 1 , wherein each odorant receptor is expressed in cells, 
and the cells expressing each odorant receptor are located at an identifiable position. 

5. The method of Claim 1, wherein at least one olfactory receptor is soluble, and 
binding of odorant to a ligand-binding domain of the soluble olfactory receptor is 
20 measured in solution. 



6. The method of Claim 1, wherein at least one olfactory receptor is in solid state, 
and binding of odorant to a ligand-binding domain of the solid-state olfactory receptor 
is measured on a substrate. 

25 

7. The method of Claim 1, wherein the value measured for binding is above a 
preset limit for specific binding to olfactory receptors. 

8. The method of Claim 1, wherein the value measured for activating an olfactory 

30 receptor is derived from a signal selected from the group consisting of intracellular 
Ca^^, cAMP, cGMP and IP3. 
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9. The method of Claim 1 , wherein the value measured for activating an olfactory 
receptor is above a preset limit for specific activation. 

10. The method of Claim 1, wherein the value measured for blocking an olfactory 
5 receptor is at least a reduction in binding of the odorant or activation by the odorant. 

1 1 . The method of Claim 1 , wherein the representation of sensory perception is 
generated with a neural network. 

10 12. A biosensor comprised of the n ligand-binding domains or olfactory receptors 
of Claim 1. 

13. A method for producing a database of odorant representations comprising: 



15 



(a) providing one or more known odorants and 

(b) generating a representation of the one or more known odorants in 
accordance with the method of Claim 1 to produce the database. 



14. 



A database produced by Claim 13. 



20 



15. 



A method of identifying an unknown odorant comprising: 

(a) measuring values Xi to Xn representative of at least one activity 
selected from the group consisting of binding the unknown odorant to a 
ligand-binding domain of at least one of n olfactory receptors, activating at 
least one of n olfactory receptors with the unknown odorant, and blocking at 
least one of n olfactory receptors with the unknown odorant; 

(b) generating a representation of the unknown odorant from the values X] 
to Xn; and 

(c) comparing the unknown odorant's representation to the database of 
Claim 14 to identify the known odorant which is most similar in 



25 



30 



representation. 



16. 



A method of producing an artificial odorant comprising: 
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(a) measuring values Xi to Xn representative of at least one activity 
selected from the group consisting of binding a desirable odorant to a ligand- 
binding domain of at least one of n olfactory receptors, activating at least one 
of n olfactory receptors with a desirable odorant, and blocking at least one of n 

5 olfactory receptors with a desirable odorant; 

(b) generating a representation of the desirable odorant from the values Xi 
toXn; 

(c) decomposing the desirable odorant's representation into 
representations of known odorants from the database of Claim 14 or 

10 superposing known odorants' representations from the database to reproduce 

the desirable odorant; and 

(d) formulating the known odorants to reproduce sensory perception of the 
desirable odorant and thereby produce the artificial odorant. 

15 17. An artificial odorant produced by Claim 1 6. 

18. A method of identifying a primary odorant related to sensory perception 
comprising: 

(a) providing a representative class of n olfactory receptors or ligand- 
20 binding domains thereof, 

(b) measuring at least one activity of a odorant selected from the group 
consisting of binding of the candidate odorant to the ligand-binding domain of 
at least one of the n olfactory receptors and activating with the candidate 
odorant at least one of the n olfactory receptors, and 

25 (c) identifying the candidate odorant as a primary odorant if only one or 

less than 10% of the representative class of n olfactory receptors is bound or 
activated; 

wherein at least one of the n olfactory receptors has an amino acid sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO: 3, SEQ JD NO: 5, SEQ ID 
30 NO: 7, SEQ ED NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
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NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO; 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
5 NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
10 SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 

15 NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 

20 SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ED 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ED NO:, 265, SEQ ID NO: 267, SEQ ID 

25 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ E) NO: 311, SEQ ID NO: 313, 

30 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ED NO: 321, SEQ ID 
NO: 323, SEQ ED NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO; 331, 
SEQ JD NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ DD NO: 339, SEQ ED 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
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SEQ ID NO: 351, SEQ E) NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 
NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371 , SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
5 SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 
SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID 

10 NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 
NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ E) 
NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 

15 SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ED NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, 
SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID 
NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 

20 

19. A primaiy odorant identified by Claim 1 8. 

20. A method of identifying a compound which blocks activation by a odorant of 
at least one olfactory receptor comprising: 

25 (a) producing a structurally-related candidate compound from a ligand of 

the at least one olfactory receptor, 

(b) measuring activation by the odorant of the at least one olfactory 
receptor with the candidate compound, and 

(c) identifying the candidate compound as a compound which blocks 
30 activation if activation of the at least one olfactory receptor is reduced or 

inhibited; 

wherein at least one of the olfactory receptors has an amino acid sequence selected 
fi-om the group consisting of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 
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NO: 7, SEQ ID NO: 9, SEQ ED NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 

5 NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 

0 NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ED NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 

5 NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 

0 SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ E) NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 

5 NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 
NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 

0 SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 
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SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ED NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
5 SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 
NO: 359, SEQ ID NO: 361 , SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 

10 NO; 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 
SEQ ID NO: 405, SEQ ED NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID 
NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 

15 SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 
NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
NO: 467, SEQ ED NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 
SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 

20 NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, 
SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID 
NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 

25 21. The method of Claim 20, wherein the hgand is a primary odorant. 

22. A compound which blocks activation of an olfactory receptor identified by 
Claim 20. 
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